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1 HACIHOPT PABOYEM ITPOT'PAMMBbBI YYEBHOTI'O MNPEAMETA
VI1.06 ®uszuka

1.1 ObaacTb NnpUMeHEHHUS MPOTrPaAMMBbI

Peanuzanust cpegnero oomero obpazoBanusi B mnpenenax OII CIIO mo
nporpaMMe TMOATOTOBKH — KBaTU(UIMPOBAHHBIX paboyMXx, CIyXalux Io
npodeccun  09.01.04 Hanaguuk anmapaTHBIX M OPOrPAMMHBIX CpPEICTB
nH(OKOMMYHUKAIIMOHHBIX cucteM B cooTrBercTBUUC OI'OC CIIO no npodeccuu
09.01.04 Hamaguuk anmapaTHbIX " IIPOTrPaMMHBIX CPENCTB
MH()OKOMMYHUKAIIMOHHBIX CUCTEM ¢ ydeToM TpeboBanuii ®I'OC cpennero
oOmiero 00pa3oBaHMs, YTBEPKIEHHOTO mpukazom MuHoOpHayku Poccum ot
17.05.2012 Ne 413 ¢ u3MEHEHMSIMH, BHECEHHBIMHU IMpHUKa3aMHM MHHUCTEPCTBA
npocsenieHusi Poccuiickoit denepanun ot 12 aBrycra 2022r. Ne732 u ot 27
nexadpst 2023r. Nel1028 u deaepanbHOil 00pa3oBaTENIbHON MPOTPAMMBI CPETHETO
obmiero oOpa3oBaHMsl, YTBEPKACHHON MpHKa3oM MUHHUCTEPCTBAa MPOCBEIICHUS
Poccuiickoit @enepanuu ot 18 mast 2023r. Ne371.

1.2 OOmas xapakrepucruka yyeoOnoro npeamera YI1.06 ®uzuka

®dusuka Kak Hayka o Haubosiee OOLIMX 3aKOHAX HPHUPOJBI, BBICTYMAs B
KayecTBe y4eOHOT0 MpeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00
okpyxaromeM Mmupe. Kypc ¢uszuku — cuctemooOpasyrommii ais ecTeCTBEHHO-
HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE
IIPOLIECCOB U SABJICHUM, U3y4aeMbIX XUMUEH, Ononoruei, pusndueckoil reorpadpueit
U acTpoHoMmuei. Mcnonb3oBaHWE W aKTUBHOE NPUMEHEHUE (U3MYECKUX 3HAHUU
ONPENEIUIIO XapakTep U OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHM B cdepe
DHEPIEeTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJYyYEHHUS HOBBIX MAaTEPHAIOB C
3aJJaHHbIMU  cBoWicTBaMu. WM3yudeHue GU3MKKM BHOCUT OCHOBHOM BKJIAJd B
bopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOywaromerocs, B
dbopMHpoBaHWE YMEHUN MPUMEHATh HAYUYHbIA METOJ MO3HAHUS MPH BBIMOIHEHUU
UMU YUEOHBIX UCCIIEIOBAaHUI.

B ocHOBy kypca (u3uMku a1 ypoBHS CpeAHEro oOIiero oOpa3oBaHUs
IOJIOXKEH DS UACH, KOTOPbIE MOXHO pacCMaTpuBaTh KakK IPUHLUIBL €ro
IIOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEW KypC SIBJISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3lieoB (M3MKH, BKIIIOUAET Kak
BOITPOCHI KJIACCUYECKOI, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenmepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3UKU
o0beIMHEH BOKPYr (u3MUEeCKHMX Teopuidl. Benymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi mpejnosiaraeT HCIOJIb30BaHHE
I'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(u3MKKUC pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
1 3KOJIOTUYECKUMHU MPoOIeMamMHu.



Hoes npuxnaonou nanpaénennocmu. Kypc ¢u3Mku mpenmnosiaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMUYECKHMX IMPUIIOKEHUN
W3YUYEHHBIX TEOPUIH 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss MOCPEICTBOM BBEJIECHHUS 3JIEMEHTOB
CoJIep KaHUs,TOCBAIEHHBIX IKOJIOIMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHBI C Pa3BUTHEM TEXHUKHM M TEXHOJOIMH, a TaKke OOCYXIeHUs MpodieM
PalMOHAIIBHOTO MPUPOJIONOJIB30BAHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBbIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOILIEero
oOpazoBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMHUPOBaHHUE MPEICTABICHUN O
CTPYKTyp€ HOCTpOeHUs1 GU3NYECKON TeopuH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IIPECTABIECHUAX O IPUPO/JIE, TPAaHUL[AX IPUMEHUMOCTHU
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U NPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJIX0/ B Kypce (PU3UKH peann3yeTcs Mpex]ie
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON JESTeNbHOCTH O0YyYaroUIXCs.
Jlst 6a30BOTOYpOBHS Kypca (DU3UKH — 3TO UCTIOIH30BAHNUE CUCTEMBI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX3KCIIEPUMEHTOB U J1a00PaTOPHBIX pad0T, KOTOPBIE B MPOrpaMMe
no (gu3uke OObEIMHEHBI B OOLIMN CIHCOK YYEHHYECKHX MPAKTHUYECKHX paldoT.
Brizenenne B yka3aHHOM TIE€pedHE JIaDOpaTOPHBIX paboOT, MPOBOAMMBIX IS
KOHTPOJISL M1 OLEHKH, OCYLIECTBISETCAy4YaCTHUKaMH 00pa30BaTENbHOIO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBAHUSI W OCHalleHus kaOunera (usuku. Ilpu
3TOM OO€ecleurBaeTcsi OBJaJCHUE OOYYalolMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIEIOBAHUSA 3aBUCUMOCTEM (PM3MUECKUX BEIMYUH HU
IIOCTAHOBKY OIIBITOB I10 MIPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHUE YAENAETCS PEUIEHUIO Pacuy€THBIX M KAaueCTBEHHBIX
3apad. [Ipu »TOM ans pacd€THBIX 3aa4 MPUOPUTETOM SBIISIOTCS 33Ja4M C SIBHO
3aJJaHHON (PU3UUYECKON MOJEIBIO, MO3BOJISIIOIINE TPUMEHATh NU3yUE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pa3fena Kypca, TaK M HHTErpUpYys 3HAHUSA W3
pa3HbIX pa3ienoB. [l KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a/aHUs HA
OOBbsSICHEHUE MpPOTeKaHUsl (U3UYECKUX SIBJICHUN M MPOLIECCOB B OKpYKArOUIEH
XKU3HH, TpeOyromue BbIOOpa (PU3MYECKONM MOJENH JUIsl CUTyaluu IPAKTHKO-
OPHUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ tpedoBanusimu PI'OC COO k maTepualibHO-
TEXHUYECKOMY 00eCIeYeHHI0 yueOHOro rpoiecca 6a30Bblil ypoBeHb Kypca (pu3uku
Ha YpOBHE CpEAHEro oliero oO0pa3oBaHUsSl JOJKEH HU3Yy4aTbCsl B YCIOBHUAX
IpEeIMETHOrO0 KaOuHeTa (M3MKM WIM B YCJIOBMSX HHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro LMKJIa. B kabuHere (pU3MKU JOKHO OBITH
HeoOXxoquMoe J1labopaTopHoe O00OpYyJOBaHME JUIsl BBINOJIHEHMSI YKa3aHHBIX B
nporpaMMme no (pU3uKe y4eHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
obopyoBaHHE.

JleMOHCTpanlMoHHOE 000py0oBaHHEe (OPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIBbHOM JOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEUNCIEHHBIX B MpOrpaMMe IO (HU3UKE KIHYEBBIX JEMOHCTPALMMA s
UCCJEIOBAHMUS  M3Yy4YaeMbIX  SIBJIGHUA W  MPOLECCOB, HOMIMPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUIA.



JlabopaTopHoe 000pymOBaHHME JUIsI YYCHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJE TEMaTUYECKUX KOMIUIEKTOB U OOeCreunBaeTCsi B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOyYarOmmuXCca. TeMaTHYeCcKhe KOMILIEKTHI
7a060paTOPHOTO OOOPYMOBAaHUS JIOJDKHBI OBITH TIOCTPOSHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBEIX TPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1A0OPATOPHUIA.

1.3 Hean uzyyenus yueOHoro npeamera YII.06 ®usuka

OCHOBHBIMH TIETISIMUA M3y4eHHS (DU3UKH B OOIIEM OOpa30BaHUU SIBJISTFOTCS:
dbopMHupOBaHUE WHTEpPECa M CTPEMJICHUS OOYYAIOIMUXCS K HAYYHOMY H3YYCHHIO

HMPUPOJIbI, PA3BUTHE UX UHTEIUVIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs] OCHOB
CTPOCHHS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHrEe yMEHUN OOBSICHATD SBJICHUS C UCTIOIb30BaHUEM (PU3MUECKUX
3HAHWUM ¥ HAy4YHBIX JOKa3aTEJIbCTB;

dbopMupoBaHHUE TPEACTABICHUNM O PO (PU3MKKA JJI1 Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHue HSTHX Ieledl  oOecreymBaeTcs pPEHICHHEM  CIEIYIONUX
3aa4 B TpOIeCCe W3Y4YeHUs Kypca (PU3NKH HA YPOBHE CPETHEro OOIIETo

oOpa3oBaHus:
NPUOOPETEHNE CUCTEMbI 3HaHU 00 00mMUX (PU3MIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUAX,  BKJIIOYAs  MEXaHWKYy,  MOJICKYJSIpHYIO  (U3HKY,

ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HKY U AJIEMEHTBI aCTPO(PHU3UKH;

dbopMupoBaHrEe YMEHUM MPUMEHSTh TEOPETUUECKHUE 3HAHUS I OOBSICHEHUS
bu3UYeCKUX SBJICHUN B MPUPOAEC U JJIsi MPUHATHUS MPAKTUUECKUX PEIICHUH B
IIOBCETHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIIECHUs pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
busnueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
(bu3HUeCcKOo MOJIENN,aIeKBATHOM yCIIOBUSAM 33Ja4H;

NOHUMaHUE (U3MYECKUX OCHOB U TPUHIIMIIOB JIEUCTBUSI TEXHHUYECKUX
YCTPOMCTB UTEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOAAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W NPOBEACHUS
bu3HUeCKNX OKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu  uHpopmaimwy,
OIIPENEIICHNS] JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIOBHM JJIsi Pa3BUTHS YMEHHUH MPOEKTHO-UCCIIECI0BATEIbCKOU,
TBOPUYECKOU JIESITEIBHOCTH.

1.4 Mecto yyeonoro npeamera YII.06 ®@usuka B crpykrype IIIIKPC:

VY4eOnbiii npeamer Ousnka ABiIsieTcs] y4eOHbIM PEAMETOM 00A3aTEIbHON
npeametHo obnactu  «EcrtectBennbie Haykum» @I'OC cpennero o0miero
00pa3zoBaHusl.



B yue6nom mmane I[MITKPC yueOnbiii nmpeamer ®dusnka BXOIUT B COCTaB
00111e00pa30BaTeNbHBIX YIYCOHBIX MPEIMETOB.

[Tporpamma no ¢pu3nKe BKIIOYAET:
IUTAaHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (U3HKU Ha 6a30BOM YPOBHE, B TOM
YHCIie IPEeIMETHBIE PE3yIIbTAThI 10 TOAaM 00YyUYEeHHUS,;
cozepxkaHue yueOHoro npeamera « Pu3nkay 1o rogam 00yyeHusl.



2 INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
INPEJIMETA YII.06 ®u3uka

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS YueOHOro npeaMera « Du3ukay JOKHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WULMEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONBITA M OMNBITAJICITENIBHOCTH B IMPOLECCE PEATU3ALNA OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEJIBHOW I€SITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUSA:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIMKA O0YUaIOMIEToCs] KaK aKTUBHOTO
MOTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA;

MPUHATHE TPAJULIHUOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUYECKUX U
JNEMOKPATHUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIPABIECHUU B 00Pa30BaTEIbHON OpraHu3allny;

YMEHUE B3aUMOJECHCTBOBATH C COIMAIIbHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ UX(QYHKIUSIMHA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh poccuiickoin IPaKIaHCKOM UJEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHHUIM
POCCHICKUX YUEHBIX B 00JaCTH (PUBUKHU U TEXHUKE;

3) IYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 UM MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTH YYEHOT0;

OCO3HAHUE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIOYasg OCTETUKY HAy4YHOTO
TBOPYECTBA,MPUCYIIETO (PU3UMUECKON HAYKE;

5) TpyoBOro BoCIMTAHMS:

UHTEPEC K paziu4yHbIM cdepam MpodecCHOHANBLHON NesSTEIbHOCTH, B TOM
YHUCJIE CBS3aHHBIM C (PU3UKON M TEXHUKOU, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oymymiei mpodeccun u pean30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOpPA30BaHUIO B 00JIACTH
bU3MKUHA TPOTSXKEHUH BCEU KU3HU;

6) 3K0JIOrN4eCcKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh AKOJOTUYECKOW KYJIbTYpPbI, OCO3HAaHUE TIJI00ATBLHOTO
XapaKTEePadKOJOTHUECKUX TTPOOIIEM;



IJIAHUPOBAHUE W OCYIIECTBJICHUE JICMCTBUM B OKPYXXAIOUIECH Cpele Ha
OCHOBE3HaHUs LEJIeN YCTOMUYUBOTO PA3BUTHUS YEIIOBEYECTBA;

Pacmmpenne omnbiTa AeATENBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTH Ha
OCHOBEHMMEIOIIUXCS 3HAHUU 10 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B MPOILIECCE
U3YyUYeHUs PUBHKU OCYIIECTBISATH IPOCKTHYIO U UCCIE0BATENbCKYIO AESTEILHOCTD
WH]JIMBU]IyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHbIe YHHBepPCaJbHbIe Y4eOHbIe JAeiicTBUSA

ba3oBble 1oruyeckue 1eHCTBUA:

CaMoCTOSITeNbHO  (OPMYyNIHPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMatpuBaTh €€ BCECTOPOHHE;

OTNpenessITh e JEeATeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS;

BBISBJISITH  3aKOHOMEPHOCTH M TPOTHUBOpPEYHsI B paccMaTpuBaeMbIX
(U3NYECKUX SABICHUSX;

pa3palaThIBaTh IJIaH PEIICHUs IPOOIEMbI CYYETOM aHajdu3a HMEIOLUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JI€ATEIbHOCTb, OLIEHHBATh  COOTBETCTBUE
PE3yJIbTaTOBLIENSAM, OLIECHUBATh PUCKU MOCIEACTBUN JESTEIBHOCTH;

KOOPAMHUPOBAThH U  BBIMNOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOI'O MKOMOWHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PELICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieqoBarebcKue 1eiicTBUA:

BJIA/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSIMHI U METOJaMH
(du3nyecKoil HayKu;

BJIQ/ICTh HABBIKAMHU yU4eOHO-UCCIIEIOBATENHLCKON M MPOSKTHOM AeSTeIbHOCTH
B 00s1acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pEIIeHUs 3a4ay (PU3HUECKOTO COAEp)KaHUs, MPUMEHEHHUIO Pa3INYHbIX
METOJJOBIIO3HAHMSI,

BIAJIETh BUAAMM JEATEIBHOCTH 10 TOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIPETALNY, IPEOOpa3OBaHUI0 M NPUMEHEHUIO B pPa3jIMYHBIX Yy4eOHBIX
CUTYaLUsAX,B TOM YHCJIE IIPU CO3/1aHUU YUEOHBIX IIPOEKTOB B 001aCTU (PU3UKHY;

BBISIBJIITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady,
BBIJIBUTAThIUIIOTE3Y €€ pelIeHMs], HAaXOAUTh apTyMEHTHI JUIsl J0OKa3aTeIbCTBA CBOUX
YTBEPKACHUIA,3a/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAM3UPOBATh TOJYyUYEHHBIE B XOJE pEIICHUS 3aJaddl pPe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;



CTaBUTh U (OPMYIHPOBAaTH COOCTBEHHBIE 3a/layd B 00pa30BaTEIHLHOU
NESTELHOCTH, B TOM YHCIIC TIPU U3YUCHUH (PUBUKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHHUBAThH IPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUSA N0 (u3MKe B TNPAKTHUUECKYI0 00JacThb
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTel; BBIIBUTATh
HOBBIC WJICH, TIPE/IIaraTh OPUTHHAIBHBIC ITOIXObI M PEIICHHS;CTABUTD TIPOOIEMBI
¥ 33/1a4¥, TOMYCKAIOIINE allbTePHATUBHBIE PEIICHHUS.

Pab6ora ¢ undpopmanmueii:

BJIa/IETh HaBBIKAMU MOIy4YeHUs MHOpMaIuu (HU3MUYECKOTO COJIEPKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJIM3,
CUCTEMATHU3AlMI0 U WHTEPHpPETalri0 HMH(pOpMAIMU pa3IuyHBIX BUIOB U (HopM
MIPE/ICTaBIICHNUS,

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh  CpeACTBa MH(MOPMAIIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIIMOHHBIX
3a/1auc coOII0IeHHEeM TpeOOBaHUI S3PrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0€301acCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJEPKAHMS B PazlMYHbIX (popmaTax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOMpAst ONITUMAJIbHYIO
dbopMy mpeCcTaBICHHs U BU3YyATH3aLIUU.

KoMMyHuKAaTHBHbIE YHUBEpPCAJbHbIE y4eOHbIe JeHCTBUS:

OCYILIECTBJIATh OOIIEHHWE HAa YpokKax (U3MKKM HU BO BHE-YPOUHOU
JeATEeIIbHOCTH, PAaco3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluii U CMATYaTh
KOH(IMKTBI; pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pEHUSA C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W KCHOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW W WHIWBUIYAJIbHOU
paboThI; BLIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBUI C y4ETOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEN KaKJI0T0 YJICHA KOJUIEKTUBA,

IPUHMMATh LEJIM COBMECTHOM  JIEATEJIbHOCTH, OPraHUu30BbIBAaTH U
KOOPJAWHHUPOBATH JECHUCTBUS 110 €€ JOCTHKEHUIO: COCTABIATh IUIAH JEUCTBUU,
pacrpenensaTh pojid ¢ y4ETOM MHEHMH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh Kaye€CTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHHKA KOMAaHIbI B
OOIIMI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[peiaraTb HOBBIE TMPOEKThI, OLECHUBATh MIECH C MO3UIHUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh ITO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PerJIﬂTI/IBHLle YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CﬁMOOpI‘aHI/II}aHHH:
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CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATENBHYIO JI€ATEIbHOCTh B 00JIaCTH
(GU3HKKM U aCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U  (HOPMYyIHUPOBATH
cOOCTBEHHEIC 3a/]a4H;

CaMOCTOATENIbHO COCTAaBJIATh IUIAH PELICHHs] PAacUETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacHIMpATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEAINOYTEHUN;

JeNiaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHHUIO JPYAUIMU B 00J1acTU
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII MHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHTYalldsIM, BHOCUTh KOPPEKTHBBI B JCSITCIHHOCTD,
OILICHHWBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;

BJAJeTh HABBIKAMU  [IO3HABATENbHOMW  peQeKCHH KakK  OCO3HAHUS
COBEpIIaeMbIX ACHCTBHI W MBICIUTEIBHBIX TPOIECCOB, HMX pE3yIbTaTOB U
OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI pedICKCUU TSI OLIEHKH CUTYallld, BRIOOpa BEPHOTO
pEIICHUS;

yMETh OIICHMBATh PHCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKCHUIO; IPUHUMATh MOTHBBI M apTyMEHTHI JPYTHX MPH aHAIH3€ Pe3yJbTaToB
JeSITeIbHOCTH; IPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apPryMEHTBhl JAPYTUX TPH aHajIu3e pe3ybTaToB
JESITEIbHOCTHU;ITPU3HABATH CBOE MPABO U MIPABO JPYTUX HA OIMIUOKH.

B nponecce nocTuxkeHHs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl
no (¢u3MKe IS YPOBHS CpeIHEro ooOmero oOpa3oBaHUs Yy OOydaroluxcs
COBEPIICHCTBYETCS HMOLIMOHAIIbHBIHI UHTEIJICKT, Ipeanoararmui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIFOUYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHE, BUCTh HAIPABICHUS PA3BUTHS COOCTBEHHOW AMOLIMOHAIBHOM chepsl,
OBIThYBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 332 CBOE TOBEIEHHE, CIOCOOHOCTh aJaNTUPOBATHCI K
SMOIMOHATBHEIMU3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTHIKEHUIO LN U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICWCTBOBATh, MCXOAS U3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CTIOCOOHOCTh MOHUMATh YMOLIMOHAIIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBAaTh €ro TMpPH OCYIIECTBICHUH OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;
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COLIMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAaUBaTh
OTHOIICHHUSAC APYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSBIATH MHTEPEC U pa3peliarhb
KOH(JIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K kxoHny oOyuenuss B 1 cemecTpe npeaMeTHbIE pe3yJibTaTbhl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH y 00yHaAIOLIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpPaX poJib U MECTO (PU3UMKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS H3YYCHHBIX (DUINYECKUX MOJIENECH:
MaTepuaibHas TOYKa, MHEpIHaJIbHAsl CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOEHHUS ra30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
3IIEKTPUYECKUI 3apsl IpU pelIeHnr (U3NUECKUX 3a/1ay;

pacrno3HaBath (pU3nUYECKUe SIBJICHUS (TIPOLIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIUHENHOE IBUKEHUE,
CBOOOJHOE MAJIEHUE TeJl, ABUKEHUE O OKPY>KHOCTU, MHEPLMS, B3aUMOJECHCTBUE
ten, qud@ys3usi, OpOyHOBCKOE JIBUXKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TeEl,
U3MEeHEeHHe O0bEMa Tel MpU HarpeBaHUM (OXJAXIECHHM), TEIJIOBOE pPaBHOBECHUE,
UCIIApEHNUE, KOHJCHCALMS, IUJIABJIICHUE, KPUCTAJIM3AalUs, KUIIEHUE, BIIAKHOCTh
BO3/1yXa,lTOBBIIEHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b
MEXIy IapaMeTpaMu COCTOSIHUSI Ta3a B U3OIpOLECcCax, 3JIEKTPU3ALMS Tell,
B3aUMOJCHCTBUE 3apAJIOB;

ONUCHIBATh MEXAHWYECKOE JIBM)KEHHUE, UCHOJb3ys (PU3MUECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTb, INEPEMEIIEHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KHHETHYECKasi HEPrus, NMOTCHIUAIbHAS JHEPrUs, MEXaHU4eCKas
paboTa, MexXaHM4YecKass MOIIHOCTh; HIpPU OINUCAHWU NPaBUIBHO TPAKTOBATH
(U3HYECKUI CMBIC MCHOJB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS M €IMHHIIBI,
HaXOAUTh (HOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEIHUMHY C APYTHUMHU
BEJTMYMHAMU;

ONMKCHIBATh M3YYEHHBIC TEIJIOBbIE CBOMCTBAa TEJl M TEIJIOBBIE SIBJICHUS,
UCIONIb3Ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT SHEPTUs XaOTUYECKOIO JBMXKEHHUS MOJIEKYJ, CPEOHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI DHEprusi, padbora rasa,
KO3 (PUIIMEHT TMOJe3HOTO JCWCTBUS TEIJIOBOIO JBUTATENsA; IpPU OINUCAHUU
NPaBUIBHO TPaKTOBaTh (U3MUECKUH CMBICT HCHOJIB3YEMbIX BEJIWYUH, HX
00O3HAUYEHUS M E€IUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3NYECKyI0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCBIBATH U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKHE
ABJICHUS (IIPOLIECCHI), UCIOJIb3YSl (PU3NYECKHUE BEIUUYMHBL AJIEKTPUUECKUI 3apsi,
IIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, NOTEHLHAJ, PA3HOCTh MOTEHLIUAJIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOJIb3YyEMBIX
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BEJIMYMH, WX 0003HAYEHHs] W EIUHUIBI, YyKa3blBaTb (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUYHUHY C APYTUMHU BEJIMYUHAMU;

aHAIM3UPOBaTh (PU3UUECKUE MPOLIECCHl U SBJICHUS, UCHOJB3Ys (PU3NUECKHE
3aKOHBIM ITPUHLMIBL 3aKOH BCeMHUpHOro tsarorenus, I, II u III 3axoner HeroToHa,
3aKOH COXPAHEHMs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAaHEHWs HWMITYJIbCa,
MPUHLNN CYNEPNO3ULINUNA CHJI, HNPUHUMUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCUETA, MOJIEKYJIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYII C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOr0 3apsfa, 3akoH KylloHa, Npu 3TOM pasnvyarh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIUMBI JEHCTBUS MalllMH, HOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3iuyarh YCJIOBUS UX OE30MAaCHOTO HCIOJB30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBIIIOJIHATh JKCIIEPUMEHTHI IO MCCIEIOBAHUIO (PU3NYECKUX SBICHUU H
IIPOLIECCOB C MCIOJIb30BAHMEM MPSMBIX, U KOCBEHHBIX H3MEPEHUH, IPU ITOM
dbopMynrpoBaTh mpobieMy/3agady ¥ TUIOTE3y Y4eOHOTr0 SKCIIEpUMEHTa, COONpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BAHMS, IPOBOJAUTD OMBIT U POPMYIHPOBATH
BBIBOJIbL;

OCYLIECTBJISATh MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIUYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W MCMOJIb30BaTh HM3BECTHBIE
METO/IbI OLICHKH IIOTPEIIHOCTEN N3MEPEHHU;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXAy (U3NYECKUMHU  BEIMYMHAMHU  C
VCIIOJIB30BAHUEM IIPSIMBIX WM3MEPEHUH, IPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(buKCcHpOBaTh PE3yJIbTAThl NOJYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B BUJIE
TaOJIUI U TPaQUKOB, JIe1aTh BHIBOBI 110 pe3yIbTaTaM UCCIIEI0BAaHUS;

co0roaTh MpaBmiia O€30MacCHOTO TPyJla MpU MPOBEACHUM HUCCIEI0OBAaHUH B
pamMKax ydeOHOro SKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM UM  IPOEKTHOU
JEeATENBHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1A0OPAaTOPHOIO
000Opy10BaHUS;

pemiatb pacu€THbE 3aJaud C SBHO 3aJaHHON (PU3MYECKOM MOJENbIO,
UCIOJIb3Ys (PU3HYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYI0 MOJAEIb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOouMbIE ISl €€ pelleHUs, NMPOBOJUTh PAcuéThl M OLICHWBATH PEaIbHOCTh
HOJIyYEHHOTr'0 3Hau4€HUsA(PU3NUECKON BEIUNUNHBI,

penaTh Ka4eCTBEHHBIE 3aa4M: BEICTPAUBATH JIOTHYECKH HETPOTUBOPEUYUBYIO
LIEMIOYKY PACCYXKIEHUN C OMNOpPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHEC SIBICHNUS,

UCIIOJb30BaTh  NPU  pEIIeHWH  y4eOHbIX  3a7ad  COBPEMEHHbIE
uH(GOPMaILMOHHbIE TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
MIPEACTABICHUS YUEOHOW M Hay4YHO-IOMYJISIPHOM HH(pOpMAalUHU, MOITYYEHHOU U3
Pa3IUYHBIX UCTOYHUKOB,KPUTUYECKN aHATM3UPOBATH NOJIyYaeMYH0 HH(POPMALIHIO;
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OPUBOJUTH MPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH UTEXHOJOTHH;

UCTIOJIb30BaTh TEOPETHUECKHUE 3HAHMS MO (DU3HMKE B MOBCEAHEBHOM KU3HU
i obecriedyeHus: 6€30MacHOCTH MPH OOpaIleHUH ¢ MPUOOpPAMHU U TEXHUYECKUMU
yCTPOMCTBAMH, JJIsl COXPAHEHUs 3I0POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CpeELE;

paboTaTh B TpyMIE C BBITOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh Pa0OTy TPYIIBI, PANUOHAIBHO pacHpeleNiaTh OOsS3aHHOCTH U
IUIAHUPOBATH JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYAllUAX, aJEKBATHO OLIEHUBATh
BKJIAJ Ka)KJOTOM3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMOil MpoOIeMBbl.

K xoniy oOydeHust Bo 2 cemecTpe MpeJAMETHBIC Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y O0YHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEpPAX PoJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIIOAECH, LEIOCTHOCTh W €IUHCTBO
bu3znyeCcKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TMPUMEHEHUSI HM3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJIepHAsI
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO sjpa MpH pelieHUuH (PU3NYECKUX
3a/1ay;

pacrno3HaBarh (hu3MUecKue siBJIeHUs (MPOLeCcChl) U OOBSACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HUKHU: DJIEKTpUUYECKas MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEWCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKUMS, JEHCTBUE MArHUTHOrO TIOJISI Ha
MPOBOJITHUK C TOKOM W JIBWKYIIMICS 3apsif, dJICKTPOMArHUTHBIE KOJI€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAHEHUE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuuss U NOJApU3ALMS  CBETa, JAUCHEPCHS CBETa,
dboroanexTpudeckuil 3gdext (poToaPdhexT), cBETOBOE AaBiIeHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaauOaKTUBHOCTB;
OMUCHIBATh HM3YUYEHHBIE CBOWCTBA BEIIECTBA (RJIEKTPUUECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3JIMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), MCMONb3Yysl (U3UUECKHUE BEINYUHBIL:
JIIEKTPUYECKUN 3apsijl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSOHKEHUE, JICKTPUUYECKOE
COIIPOTUBIICHUE, PAa3HOCTh MOTEHLIMAJIOB, AIEKTPOJBMKYILAs CHIa, paboTa TOKa,
MHAYKIUS MarHUTHOrO Mojs, cuia Ammepa, cuna JlopeHua, HWHIYKTUBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOr0 M MATrHUTHOIO IIOJIEH, MEPUOJ M YacToTa
KojeOaHUN B KoJebaTeIbHOM KOHTYpe, 3aps]l U cuja TOKa B Ipollecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHUW, (OKYCHOE pacCTOSIHHUE U
ONTHYECKAasl CHUJIA JIMH3bL, NPH OMHCAHUU MPABUIBHO TPAKTOBATH (DU3UUECKUI
CMBICJI HCIOJIB3YEMBIX BEJIWYMH, MX OO0O3HAYEHUS W E€IUHULBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUNHY C IPYTUMH BETHUYNHAMU;
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OMHCHIBATh HM3YyYCHHBIC KBAHTOBBIC SIBJICHHUS U TIPOLIECCHI, HCIOIb3YS
¢dbu3rueckue BETUYMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUsAU UMIYJIbC (POTOHA, IEPUO MOIypacaga, YHEPTUS CBSI3U
ATOMHBIX SIJIep, NPU OMHCAHWHM TPABUIBHO TPAKTOBATh (U3HUUYECKUN CMBICI
UCIIOJIb3YEMbIX BEITUYMH, MX O0O3HAYCHUS W €IMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JIPYTUMH BEITUYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUSCKON BETUIMHBL,

aHAIM3UPOBATh (PU3NYECKUE TPOIIECCHl U SBJICHHUS, UCTIONB3Ys (PU3NICCKUE
3aKOHBIM MPUHIUNBL 3aKOoH OMa, 3aKOHBI TMOCIEIOBATENILHOTO U TMapajlieIbHOTO
COCIMHEHMsI TMPOBOJHMUKOB, 3aKoH Jkoyns—JIeHna, 3aKOH SJIEKTPOMArHUTHON
UHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHe OWHINTeHHa st doTodrddexra,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXPAHCHHS HWMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsija, 3aKOH COXpPaHEHHUs MAacCOBOTO 4HMCia, MOCTyiaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PacMaia,ipy dTOM Pa3iInydaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYE€CKOE BBIPAXKEHUE U YCJIOBHS (TpaHULBbl, O0JIACTH)
MPUMEHUMOCTH;

OTIpeNIeATh HAMpaBJICHUE  BEKTOpAa HWHAYKIWA  MArHATHOTO  TTOJIS
MIPOBOJIHMKAC TOKOM, CHJIbI AMIiepa u cuibl JIopeHa;

CTPOUTh W OMNHUCHIBATh H300paKEHUE, CO3/IaBaeMO€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATD HKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3NYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHUI: MpPU ITOM
dbopmyMpoBaTh NMpodaemMy/3a1ady ¥ THIOTe3y Y4eOHOTO IKCIIEpUMEHTA, O0HUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHMS, IPOBOJAUTH OMBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTHUMAIBHBIN CIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIEIOBaTh 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH C HCIIOJIb30BAHUEM
NPSMBIX HM3MEPEHWI: MNP HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONW 3aBUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJAE TaONUIl U
rpaduKoB, AenaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOJiroaTh paBuiia 0E30MaCHOTO TPyJa IPU MPOBEACHUN MCCIICIOBAHUIN B
paMKax y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOM U MPOEKTHOM
NESTENBLHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M J1A0OPATOPHOIO
000pyI0BaHUS,

pemiath pacu€THbie 3aJa4yd C SBHO 3aJaHHON (PU3MYECKON MOJEINbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1a9u
BBIOMpATh (DU3UYECKYIO0 MOJIEb, BBIIETATh (DU3UUYECKUE BEIMYUHBI U (POPMYIIHI,
HEO0OXOaMMbIe ISl €€ PEeIICHUs, MPOBOJAUTHh PACUETHl M OILICHUBATh PEATLHOCTH
TIOJTY9CHHOTO 3HAYCHHS (PU3HUECKON BEIMIUHBI,

pemaTh KaueCTBEHHBIC 3a]]a4H: BEICTPANBATH JIOTUYECKH HEMPOTUBOPEUHBYFO
LEMOYKY PacCy JCHUU C OMOpOM Ha HM3y4YeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue SIBJICHNUS,
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UCMOJb30BaTh  MPU  pEIIeHMH  y4eOHbIX  33Jady  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH I IOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALIUU U
IPENCTaBIICHUS YUEOHOM M HAy4YHO-NOIYJIIPHON WH(OpMAaIMU, NOJYYEHHOW U3
Pa3IUYHBIX UCTOYHUKOB,KPUTUYECKN aHATU3UPOBATH NOJIYYaeMYH0 HH(POPMALIHIO;

OOBSACHATH MPUHLHUIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyarh YCIOBUS UX 0€30MaCHOT0 MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIAZAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOLIET0 MHUPA, B Pa3BUTHE
TEXHUKHUH TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3MKE B ITOBCEIHEBHOM KU3HU
Ui obecrieyeHus: 0€30MacCHOCTH MPU OOpaLEHUH ¢ MPUOOpPAMHU U TEXHUUYECKUMHU
YCTPOMCTBAMH, JIJIl COXPAHEHHUsI 30POBbsl U COOJIIOIEHHUSI HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAKOUIEH CpeJIE;

paboTaThb B TpyMIE C BBIIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TpPYIIbl, PAUUOHAIBHO pAaCHpPEeisaTh OO0A3aHHOCTH U
IIJIAHUPOBATH JIESTEIBbHOCTh B HECTAHAAPTHBIX CUTYallMsX, aJCKBAaTHO OLICHWBATH
BKJIaJl Ka)KOTOM3 YYaCTHUKOB IPYMIIbI B PEILIEHHE PACCMATPUBAEMOM IIPOOIIEMBI.
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3 CTPYKTYPA U COAEP KAHUE YYUEBHOI'O IPEJIMETA ®u3uka
3.1 Oo0bem yueOHOro npeamera ®usuka u BUAbI y4eOHOIl padoThI

Buj yueOHoit padoThI Oo0bem
4acoB
O0bem padoThl 00y4aIOIINXCH B AKaJeMHUYEeCKHUX Yacax (Bcero) 80

O0bem padoThHI 00YYAIOHIUXCS] BO B3aMMO/1€iiCTBHU € npenogaBareeM (Bcero) | 80

B TOM YHCJIC:

JIEKIIAU 40
MPAKTUYECKHUE 3aHATHUS 28
71a00paTOpPHOE 3aHSATHE 12

IIpomeskyTouHas arrectanus B popme

Nol cemecTp — 3a4€T C OLIEHKOM

No2 cemecTp - 3a4€T C OIICHKOMU
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3.2 Temaruueckui IJIaH U coAepxanue yueOHoro npeamera YII.06 ®uzuka

TemaTu4eckue
0JIOKH, TEMbI

OcHoOBHOe coiep:kaHue

O0BemM yacoB

OcHOBHbIE BH/IbI 1eSITEJIbHOCTH
odyuaroierocst

1 2 3
Paznea 1. PU3UKA T METOJAbI HAYYHOI O ITOSHAHUA
Tema 1.1. CojieprkaHue JIEKIUH 2 V3yueHne HayuHbIX (SMITMPHYECKHX U
®uznka — Hayka o mpupone. HayuHele MerToipl Mo3HaHHsS OKpyXarouiero mupa. Poinb TEOPETHYECKUX ) METO/IOB ITO3HAHHMS
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3UKE. OKpYKaIoLIero Mupa.
MopenupoBanue GU3NIESCKUAX SIBICHUN U MPOIieccoB. HaydHbIEe THTIOTE3HI. O6cyxieHure rpaHuL IPUMEHUMOCTH
Dy3nyeckne 3aKOHbI HTEOpHH. ['paHHIIbI IPUMEHUMOCTH(PUINIECKHX 3aKOHOB. (u3UHECKUX 3AKOHOB H TEOPH.
TIpPUHIMI COOTBETCTBHS. Pabora B rpymIie 1o NoAroTOBKe
KOPOTKHX COOOIICHUH O POJI U MeCTe
Poxtb 1 Mecto dusuku (U3UKU B HayKe U B IPAKTUYECKOI
B (popMHpOBaHIH COBPEMEHHONHAYYHON KAPpTHHBI MUPA, e TeIbHOCTH JIFOIEH.
B IPaKTUYECKON AEATENBHOCTH JIFOEH JleMoHCTpanys aHaJIOTOBEIX M HU(POBBIX
HU3MEPUTEIBHBIX IPHOOPOB,KOMITEIOTEPHBIX
JaTYUKOB.
OcBoeHHE OCHOBHBIX MPUEMOB PabOTHIC
UG poBoi 1JabopaTopuei 1o Gusmke
JlaGopatopHsie 3ausATHs: «/3yueHne norpenHocTed N3MepeHuin» 2
Pasznen 2. MEXAHUKA
Tema 2.1. Kunemaruka IlpoBeneHue  sKCHEpUMEHTA: W3y4YeHUE
Coeprkanne K 2 HEPAaBHOMEPHOTO  JBIDKCHUS € LENbIO
OINpeJIeTICHUs] ~ MTHOBEHHOM  CKOPOCTH;

Mexannueckoe aBmwkeHne. OTHOCUTEIbHOCTh MCXAaHHYCCKOT'OJABUXKCHHUS. Cucrema

OTCuéTa.

Tpaexropus.

Ilepememienne, CKOpOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) HYCKOPEHHE
MaTepHaﬂbHOﬁ TOYKH, UX IMTPOCKIIUN Ha OCHU CUCTEMbI

koopanHaT. CI0XeHNe TIePeMEIICHNH U CI0KEHUECKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOCTIPSIMOJIMHEHOE IBHKCHHUE.

I'padmkn 3aBHCIMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U IIepEeMEICHHS
MaTCpHaHBHOﬁ TOYKHUOT BPEMCHHU.

CBobOoaHOe mageHue. Y CKOPeHUECBOOOTHOTO MaCHUS.

KpuBonuneiinoe npuxxeHue. [[BuxeHre MaTepualbHON TOUKH 110 OKPY>KHOCTH €
IIOCTOSIHHOM IOMOJYJIIO CKOPOCTBIO. YTJI0Bast

CKOPOCTb, JIMHEHHAas ckopocTh. [leproy u yactota oOpatieHus.

HCCIICIOBAHUE COOTHONICHUS MEXKIY Ty TSIMH,
MPOHICHHBIMU TEJIOM 33 MOCJIEOBATCIEHBIC
paBHbIE  TPOMEKYTKH BpEeMEHHU npu
PaBHOYCKOPEHHOM JBIDKCHHU C HAa4YalbHOM
CKOPOCTBIO,  PAaBHOW  HYIIO; H3y4YCHHUE
JBIDKCHUS] IIapUKa B BS3KOW JKUAKOCTH;
W3yuYeHUE JIBWXKCHUsSI Tena, OpOIIEHHOTO
TOPU30HTAIIBHO.

OO0bsicHEHHE OCHOBHBIX IPUHIIUTIOBACHCTBUS
TEXHUYECKUX  YCTPOWCTB, TaKUX  Kak:
CIIMJIOMETp, ICMHBIC U PEMEHHBIC Mepeaadn




entpoctpemurensHoe yckopeHue. TexHHueckne yCTpOHCTBa U IIPAaKTHIECKOe MPUMEHEHHE:
CIIHAOMET], NBIKCHUE CHAPSI0B,LICTIHBIC X peMEHHBIE Iepe1ad

[IpakTrueckue 3ansatus: Pemenue 3amad no teme: «MexaHukay

(S

JlaGoparopuble  3aHATusA:  «M3MepeHune  ycKOopeHus = Tena  IpHU
PaBHOYCKOPEHHOM JBWXEHUN». «M3yueHue nBHXKEHUs Tena, OpOIEHHOTrO
TOPHU30HTAJIBHO).

IBIDKCHUS; W YCIOBHH HX Oe30macHOro
HCIIOJIb30BAHUS B IOBCEAHEBHOM

KHU3HU.

Pewenue pacy€THbIX 3a1a4 ¢ SIBHO3aJaHHOU
(u3HUECKOl MOJENBI0 C HCIOIb30BAaHHEM
OCHOBHBIX (DOpPMyYJT KHHEMATHKH.
IToctpoenue u aHamu3 rpadukoB
3aBUCUMOCTEN KHMHEMAaTUYECKHUX BEJIMUYUH OT
BPEMCHHA JJIA PaBHOMEPHOI'O )51
PaBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO
JIBYDKCHUSI.

PaciozHaBanne (U3MYECKUX SIBICHUH B
y4eOHBIX ONBITAX W OKPYXKAIOUIEH >KU3HH:
paBHOMEpHOE u PaBHOYCKOpEHHOE
MPSAMOJIMHEHHOE  JIBIDKEHHE,  CBOOOJHOE
T1a/ICHAE TEJ,IBI)KEHNE 110 OKPYKHOCTH.
OnucaHne MEXaHMYECKOTO [JBIDKCHHUS C
UCIIOJIb30BAHUEM  (PU3MYECKUX  BEIMYMH!
KOOp/IMHATA, MyTh, IIEPEMEIlEHNE, CKOPOCTb,
yckopeHue. PabGora B rpymmax mpu
TUTaHUPOBAHMH, MIPOBECHUH u
WHTEPIIPETallui  Pe3yJbTaTOB OIBITOB U
aHaIM3€  JIOTIOJHUTEIBHBIX  MCTOYHHUKOB
WH(POPMAIIHH TI0 TEME

Tema 2.2.

JInHAaMHUKA

Coneprxanue JEeKIN

punnun otHocurensHocTH [Nanmunes. Ilepssiit 3akoH Hetorona. MHepruanbHble CUCTEMBI
orcuéra. Macca tena. Cuna. Ilpunuun cynepnosunuu cuit. Bropoitl 3akon HeroToHa mmst
MaTepHaIbHOM TOUKH.

Tperuii 3akoH HploTOHA [71s1 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSATOTCHUS.

Cuna tsxectn. [lepBast kocMudecKast CKOPOCTb.

Cua ynpyroctu. 3akoH ['yka.Bec tena.

Tpenne. Buabl TpeHus (TI0KOS,CKONBKCHNS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHHMsS CKOJIBKEHHS H cwia TpeHus mokos. Koapdumument Ttpenus. Cuia
COTIPOTHUBIICHUS NIPH JBIDKEHUU Tella B )KUAKOCTH WM Ta3e.

[MocTynaresnpHOE M BpalaTelbHOEABHKEHIE a0COIIOTHO TBEPOTO TelIa.

CpaBHeHHE Macc B3aUMOJICHCTBYOIINXTEL.
V3y4eHne 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT
JehopManuy; CpaBHSHUECHI TPEHHS MOKOS,
KaueHHS U CKOJIbKCHHUSL.

OO0psacHenne HeBecomocTH. [IpoBeneHune
9KCIICPHMEHTA: HCCICAOBAHUE 3aBHCHMOCTHU
CHJI YIIPYT'OCTH, BO3HUKAIOIIHNX B MPYKUHE

U PE3UHOBOM oOpasie, oT ux Aedopmaruy;
U3y4YCHUE ABIKEHHs OpycKa I10 HaKJIOHHOM

IUIOCKOCTH; HCCIIeTIOBAHUE yCIOBUit
paBHOBeCHs TBEPAOTO TeNa, MMEIOIIEro OCh
BpAILICHUSI.

OOBsicHeHne 0COOEHHOCTEH paBHOMEPHOTO 1
PaBHOYCKOPEHHOTO IPSIMOJINHENHOTO




MOMEHT CHJIBI OTHOCHTENIFHO OcuBpalneHus. [linedo cumbl. YcnoBuspaBHOBECHS TBEPAOTO
Tena.

Texandeckue ycTpoiicTBA M MPAKTHYECKOE MPUMEHEHHE: TMOALIMIIHHUKH, JBID)KECHHE
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTnueckue 3anatus: Pemenue 3ana4 no reMe: «JluHamMuka»

N

JlaGopatopusie 3ausaTHs: «M3ydeHne koa¢ppuimenTa TpeHe MeToa0M
MPEAETBHOTO YTIIay.

JIBMJKCHHS, CBOOOJHOIO TMaicHUS  Tel,
IBIDKEHUS TI0 OKPY)KHOCTH Ha OCHOBE
3aKkOHOB HBIOTOHa, 3aKOHA BCEMHPHOTO
TSATOTCHUS.

OO0bsICHEHHE OCHOBHBIX TIPUHIIATIOBACHCTBHS
MONNIMITHUKOB ¥ HMX  NPaKTHYECKOTrO
l'[pl/IMeHeHI/IH.

O6’b$[CHeHI/Ie JOBUXXCHUA I/ICKyCCTBeHHLIX
CILyTHUKOB.

Pemmenue pacdéTHBIX 33724 ¢ SBHO3aJaHHOU
(bu3MYeCcKOll MOJEIBI0 C HCIIOJIB30BAaHHEM
OCHOBHBIX 3aKOHOBH (DOPMYJT THHAMUKH.
PacriosHaBanme  (QuU3MUECKHUX SBICHHHA B
Y4eOHBIX ONBITAX M OKPYXKAIOMIeH >KHU3HU:
HHEPIT, B3aUMOACHCTBHUE TEII.

AHanu3 GU3NYECKHUX MPOLIECCOB U SIBICHUI C
WCTIONF30BaHUEM 3aKOHOB W TIPWHIIHIIOB:
3akoH BcemupHoro tsrotenus, [, II u III
3aKOHbl HpIOTOHA, IPUHLIKAI CYNEPIO3ULUU
CHII, l'IpI/IHHI/Il'I paBHOHpaBHOCTI/I
HMHEPIUATIBHBIX CUCTEM OTCUTa

Tema 2.3.

3aKoHbI COXpaHECHHUSA B MEXaHUKE

ConeprkaHue JICKIHHU

HMnynsc MaTepuanbHOM TOYKM (Tena), CUCTEMBI MaTepHaIbHBIX ToueK. MMmynbe cuisl u
M3MEHEHHEUMITYJIbca Tella. 3aKOH COXpaHEHUs MMIlyjbca. PeakTuBHOe nBikenue. Pabota
CHJIbL. MOIIHOCTB CHUJIBL.

Kunernueckast sHeprusi marepuaibHOW Touku. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEPrUu.

[Norenumansuas sneprus. [loreHnmanpaas sHEPrUs ynpyroaeopMHUpOBAHHOMN NPy KHHBI.
[MorenumanpHass sSHeprus Tenma BOMM3M TOBEpXHOCTH 3emiu. [loTeHIUManbHBIE W
HETOTEHIMANbHbIe CHiIbl. CBsi3b pabOThl  HEMOTEHIMAIBHBIX CHJI C  HM3MEHEHHEM
MEXaHUIECKOW SHEPTHU CUCTEMBI TENI. 3aKOH COXPaHEHUS] MEXaHUIECKOH 3HEPTHH.
Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: BOJLOMET, KONED, IPY>KUHHBII
IIUCTOJIET, IBUKECHHUE PAKET

[IpoBeneHne  JKCHEpUMEHTa:  W3ydYCHHE
a0COJIFOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO
IBYX OJIWHAKOBBIX HHUTSHBIX MAasTHUKOB;
WCCIIEIOBAaHUE CBSI3M  PabOTBI  CHJIBI C
M3MEHEHHEM MEXaHHMYEeCKOW SHEPTHH Tena
Ha MMPUMEPE PACTKEHHS PESUHOBOTOXKIYTa.
OueHka aOCOJIOTHBIX W OTHOCHTEIBHBIX
HOTpemHocTeil  u3MepeHud  (PU3UUECKHX
BEJIMYMH.

Pewenue pacy€THbIX 3a/a4 ¢ SIBHO3aJ1aHHOM
(u3MYEeCKOl MOJEIBI0 C HCIIOJIH30BAaHHEM
OCHOBHBIX 3aKOHOBH (HOpMYJT MUHAMHUKH H
3aKOHOB COXPaHEHUS.




HpaKTI/I‘IeCKI/IC 3aHaTus: PemeHue 3a7a4 mo TeMme: «3aKOHBI COXpAaHCHUA B
MECXaHHKE»

Pewienue xadecTBeHHBIX 3a/a4 ¢ ONOPOM Ha
M3y4eHHBIE B pa3zaene «MexaHNKay 3aKOHBI,
3aKOHOMEPHOCTHHN (PU3UICCKUE SBICHHUS.
Onucanve MEXaHHYECKOrO JBIMJKEHUS C
HCIOJH30BAHNEM (PU3NIECKUX BEINIHH:!
AMIYJIbC TeNa, KWHETHYecKas SHEeprud,
HNOTCHIMAJIbHAs 3HepFI/IH, MECXAaHHNYCCKasa
paboTa, MexaHHYECKasi MOIITHOCTb.

BCJIMYMH, npOBepKa HpeﬂHO)KeHH])lX TUIIOTE3

Pa3nea 3. MOJIEKVYJISAPHASA ®U3NUKA U TEPMOJINMHAMHUKA

Tema 3.1.

OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TEOpUH

Coneprxanue JeKIN

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOH TEOPHH M UX ONBITHOE 0OOCHOBAHHE.
BpoyHoBCcKOE 1BHKEHUE.

Hduddysusa. Xapakrep ABIWKCHHS W B3aUMOACHUCTBHUS YacTHUI] BemecTBa.Moaenn CTpoeHUs
ra3oB, XKUJKOCTEH U TBEPABIX TEN U 00BSICHEHHE CBOWCTB BELIECTBA

Ha OCHOBE 3THUX Mozeneil. Macca upasmepsl monekys. Konuuectso Bemecrsa. IlocrosiHHas
ABorazpo.TemioBoe paBHOBECHE.

Temneparypa u e€ usmepenue.lllkana remnepatyp Llenbcusi. Mozgenps uaeansHoOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUIECKOMTEOpUH HAEaTBHOTO rasa.

AGcomoTHas TeMIlepaTypa Kak MepacpeiHeil KHHETHYEeCKO IHEPTUH TEeIJIOBOTO IBUKEHUS
4yacTUI| rasa.

IIxana remnepatyp KensBuna.l'a3oBbie 3akoHbI. YpaBHeHHe MenaeneeBa—Kiamnelpona.
3axoH JlaneToHa. M3ompoueccs! B naeaIbHOM ra3e ¢ IOCTOSIHHBIMKOJIMYECTBOM BEIECTBA.
I'paduaeckoe npencrapieHe U30MPOLIECCOB: H30TEPMa, U30X0pa,nu300apa.

TexHndeckue ycTpoHCTBa HIIPAKTHUECKOE MPUMEHEHHE: TEPMOMETD, OapoMeTp

[Ipaktnueckue 3anarus: Pemenue 3aga4 no teme: «OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TEOPUNY.

Jlaboparopusie 3anstus: «[IpoBepka 3akona boitns-MapuoTrTta»

[IpoBenenne sKCHEepUMEHTa: ONpeEesICHHE
Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha
OCHOBE W3MEpeHHi o00BbEéMa  KOMHATEHI,
JIaBIICHUSI 1 TEMIIEpaTypbl BO3/AyXa B HEH;
HCCIIEIOBAaHNE 3aBUCHMOCTH MEXKIY
napamMeTpaMH COCTOSTHUS pa3peXeHHOrorasa.
OneHka aOCOMIOTHBIX U OTHOCHUTEIBHBIX
NOTpelIHOCTel  M3MepeHHHd  (PU3UUECKHX
BEIMYUH.

OOmbsicHeHne OCHOBHBIX NPUHIUIIOB
JNeWcTBUH TepMoMeTpa u Oapomerpa U
YCIIOBUI MX 0€30MacHOro WCIIOIb30BAHUS B
TIOBCETHEBHOM KHU3HHU.

Pacno3naBanme (QuU3MUECKUX SABICHHHA B
y4eOHBIX ONBITAX W OKPYKAIOUICH >KU3HHU:
muddy3us, OpOyHOBCKOE IBIDKEHHE.
Omnucanue TCIIOBBIX SIBIICHUM C
HCIIOJIb30BAHUECM (bmwlecxnx BCIIMYHH:
JaBJIeHHEe ras3a, TeMIepaTypa, CpeaHss
KMHETHUYECKass  DHEPrus  XaoTHUYECKOro
JBIDKEHUSI MOJIEKYN, CpeJHEeKBaJpaTUdHas
CKOpPOCTb MOJIEKYIL.

AHanmm3 QU3NIECKUX MPOIIECCOB UABJICHUH C
ucrojib3oBanueM MKT, ra3oBBIX 3aKOHOB,
CBSI3M CpeJHEH KHHETHYECKOM 3JHEepruu
TETIJIOBOTOABUKEHHSI MOJIEKYJI ¢ aDCOTIOTHOMN
TeMIEPATYpPOil.




Pewenue pacu€THpIX 3a1a4 ¢ SIBHO3aJaHHOM
(u3nYecKoil MOJAENBI0 C HCIIOIB30BaHHEM
ocHOBHBEIX mnoJioxkennii MKT, 3akoHoB H
(hopMyIIMOIEKYISIPHON (PU3UKH.

PabGora B rpynmax TmpH IJIAaHWPOBAHUH,
MPOBEACHNU W MHTEPIIPETAIlH PE3yIbTaTOB
OIIBITOB u aHaJIn3e JOIIOJTHUTCIIBHBIX
MCTOYHHMKOB MH(QOPMAIIHH 110 TEME

Tema 3.2

OcCHOBBI TEPMOIMHAMHKH

ConeprkaHue JISKITMH

TepmoauHamuueckas cucrtemMa. BHyTpeHHsIs1 3HEpTUs TEPMOAMHAMUYECKON

CHCTEMBbI UCIIOCOOBI €€ M3MEHEHHS.

KonuyectBo TemioTs! u padora.

BHyTpeHHS 9HEPTUsl OHHOATOMHOTOHJICATBHOTO ra3a. Bunel Teruronepenayun:
TEIUIONPOBOAHOCTH,KOHBEKIHSI, M3IIydEeHHUE. Y eTIbHAS TEINIOEMKOCTD BELIECTBA.

KonudecTBo TemoTeIpu Terionepeaye.
[Monsarue 06 agnabatHOM Tporiecce.[lepBrIil 3aKOH TEPMOIMHAMUKH.

[TpumeHeHre epBoro 3aK0Ha TEPMOANHAMUKH K H3onporeccam.l'papuyeckas

MHTEpIIpeTanus paboThl ras3a.
Bropoii 3ak0H TepMOAMHAMUKH.

HeobpatumocTs npo1eccoBB MpupoIe.

TennoBbie MamivHbL. [[pUHIMIBIIEHCTBUS TEMIOBBIX MAIIMH.
[IpeoOpazoBaHys SHEPTUKB TEIUIOBBIX MAIINHAX.

Koaddumnment mone3sHoro neficTBUATEIIOBON MAIINHBI.

Hukn Kapro u ero k03¢ GuItmeHTnone3Horo 1eicTBys.

Okonoruyeckue NpoOIeMbITEINIO3HEPTETUKH.

TexHnveckue ycTpoHCTBa UITPAKTUUECKOE TPUMEHEHHE:

JIBUTaTENb BHYTPEHHETO CrOPAaHUs,0bITOBON XOJIOAMIEHHK, KOHIUIIMOHED

[Ipaktraeckue 3aasTus: Pemenwne 3amad mo Teme: « OCHOBBI
TEPMOIMHAMUKH.

IIpoBeneHue sKcHepuUMEHTa: H3MEpeHHe
YAENbHOM TEINIOEMKOCTH BEILIECTBA.
OrneHka aOCOJIIOTHBIX M OTHOCHTENBHBIX
MOTPEeIIHOCTEH M3MepeHHH (U3HYECKUX
BEJINYHMH.

Wzydenue Mozeneit mapoBoii TypOHHEL,
JIBUTATEIS] BHYTPEHHETO CTOpaHus,
PEaKTHBHOTO JBUTATEIIS.

OO0bsacHEeHNE TPUHIIAIIOB ACHCTBUS U
YCIIOBHIA 6€30I1aCHOTO MICTIOTE30BAHUS

B ITOBCEHEBHOM JKMU3HH IBUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOAWIIFHUKA, KOHTUIOHEpa.
OnucaHue CBOWCTB TeJ U TEIIOBBIX
SIBJICHUH c HCIOJIb30BAHUEM
(U3MYECKUX BEJIMYUH: JaBJICHUE
rasa, TemIeparypa, KOJIHYECTBO
TEIUIOTH, BHYTPEHHSSI  JHEprus,
pabota rasa.

Pewenue pacuéTHeIX 3a1a4 C IBHO
3aaHHOH (HHU3HIECKOI MOJIEBIO C
HCTIOJH30BAHNEM OCHOBHBIX

3aKOHOBH (HOPMYJIT MOJICKYJIIPHOI

(bU3MKK U TEPMOJIMHAMUKH.

Pemenne kayecTBEHHBIX 33/1a4 C ONOPOH Ha
U3y4eHHbIE B pa3zene «MoekyspHas
(U3MKa UTEPMOANHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH M (PH3HYECKUESIBICHUSI.




Pabora B rpymnmax mpu aHammse
JOTIOJTHATEIBbHBIX HCTOYHUKOB HH(OPMALHH

10 TEME
Tema 3.3. ArperatHbie cOCTOsIHUS BeniecTBa. Pa3oBble nepexo/bl
CozeprkaHue JeKIUH 2

[TapooOpazoBanue 1 KoHAeHcalys. criapeHne u KumneHue. IIpoBeneHue sKkcHEpUMEHTa: H3MEpPEHHE
AOGCONIOTHAS 1 OTHOCHUTENBbHAS BIXHOCTH BO3IyXa. HackimeHHbInap. Y nenpHas OTHOCHUTENIBHOM BIaKHOCTH BO3yXa.
TEeIUIOTa MapooOpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATyphl KUIICHUS OT JIaBJICHHS. OrneHka aOCOJIIOTHBIX M OTHOCHTENBHBIX
Teépnoe Teno. Kpucrammmueckne u amopdHbIe Tesa. AHH30TPONHS CBOHCTB MOTPEIIHOCTEH M3MepeHHH (U3HMYECKUX
kpuctamios. XXunkue kpucramisl. CoBpeMeHHbleMaTepuanisl. [InaBnenue u BCJIMYHH.
KpHCcTaJuIM3auys. Y ienbHas TerioTaiuiaBieHus. CyomumMarys. Wsyuenue cBOHCTB
YpaBHeHue TemoBoro 6ananca. TexHnuecKre ycTpolicTBa U MPaKTHYECKOe HACBIICHHBIXIAPOB, CI0C000B

HM3MEPCHUS BIAXHOCTH
Habmonenne kureHust mpu

2 MIOH>KEHHOM JIaBJICHUH, HarpeBaHUs
1 TUIABJICHUS KPUCTAIUTHIECKOTO

[IPUMEHEHUE: TUTPOMETP U NICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUUIIONYYEHUS
COBPEMEHHBIXMATEPUAJIOB, B TOM YHCICHAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH

[IpakTrueckue 3ansaTH: Pemenne 3aqa4 no teme: «ArperatHble COCTOSHUS

BelecTBa. Pa3oBble NEPEXOIbD» BellecTBa.

JlaGopaTtopHsbie 3aHsaTHs: «I3MepeHne OTHOCUTEIHLHOM BIAKHOCTH BO3TyXa 0 OObsICHEHHE TIPHHIIUIIOB IEHCTBUS U

C TIOMOILIBIO ICUXPOMETPa», «OnpeeneHne yaeIbHOU TEIUIOThI ycIoBHi 6630vHaCH0F0 UCTIONB30BAHUAB
napooOpaszoBaHus Boab, «KoneOanus )XUIKOCTH B COOOIIAOIIUXCS TOBCC/IHCBHOM JKI3HH THIPOMCTDA,

IICUXPOMETPA, KaJIOPUMETPa.
N3yueHue TeXHOJIOrUi MOITyYeHUS
COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHUCIIE

coCyaax».

HaHOMAaTEePHUasIOB.

Paznea 4. DJIEKTPOJIMHAMUKA

Tema 4.1 JJIeKTpHYECcKoe 110J1e IpoBeeHne SKCIIEPUMEHTA: H3MEPEHHE
2 3JIEKTPOEMKOCTH KOHJIEHCATOPA.

Coneprxkanue JeKIU
DnexTpu3ays Tell. DNeKTpHuUecKuii3aps. [lBa BUaa SIeKTPHYSCKUX 3apsI0B.
[TpoBOIHUKH, JMAACKTPUKH U TOTYIIPOBOTHUKH. 3aKOH COXPAaHEHHS 3JIEKTPUIECKOTO

Orienka a0COJIFOTHBIX M OTHOCHUTENBHBIX
OIPELIHOCTENH U3MEPEHUH (PH3MYECKUX

BEJIMYMH.
sapina. M3yuenune npuHIUIIOB AEUCTBUS
B3aumogeiicteue 3apsnoB. 3akoH Kynona. TouedHslil asekTpuuecKkuitzaps. 3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIeHCaTopa.

DIEeKTpUIecKoe MmoJe.
Hanpsox€aHOCTS dneKkTprdecKoronost. [IpuHIMIT CYTIepIIo3UIH IIEKTPUIECKIX
nosieit. JInHuM HanpsHKEHHOCTU 3IEKTPUYECKOTOTIONS.

N3yueHune npuUHLIUIIOB TEHCTBUS




Pabora cun anexrpocratuyeckoromnodst. I[loreniman. Pasnocts noreHnnanos.
ITpoBOAHUKY 1 TUBIEKTPUKHU B SJIEKTPOCTATUYECKOM T1oJie. J{nanekTpudeckas
MIPOHUIIAEMOCTh. DNIeKTpoéMKOoCcTh. KoHteHcaTop.

DNEeKTPOEMKOCTH IIOCKOTO KOHAGHCATOpa. DHEPTUs 3apsKEHHOTO
KOHJeHcaTopa. TeXHUYeCKne yCTPOICTBA U MPAKTUYECKOE TPUMEHEHHE:!
JIEKTPOCKOTI, JIIEKTPOMETP, IEKTPOCTATHUECKAS 3aIHUTa, 3a3EMIICHHE
ANEKTPONPHOOPOB,KOHICHCATOP, KOMHPOBATIBHBIHAIIIAPAT, CTPYHHBIH
TIPUHTED

HpaKTI/I‘IeCKI/Ie 3aHATUs: Penienue 3ajga4d Ha TEMY: «9J’ICKTpI/I‘ICCKOG IIOJIC»

1 YCIIOBHH 6€30I1aCHOTO IPUMEHEHUSB
MPaKTUYECKON KU3HU, KOHMPOBAIBHOTO
anmnapara, CTpyMHOTOIpUHTEPA.
PaccMoTpenune puzndecknx OCHOBaHUN
3JIEKTPOCTATUUECKOM 3aIMThI U 3a3E€MIICHUS
3JIEKTPOIIPUOOPOB.

Pemenue pacu€THbIX 3a/1a4 C ABHO3aJaHHOMH
(bu3MUEeCKOit MOZEIBIO C UCIIOIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (DOpMYJI
3IEKTPOCTATHUKH.

Pemenne xauecTBeHHBIX 3a1a4

C OMOPOI Ha N3yYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTHU U (Pr3HYecKue SIBICHUS
3JIEKTPOCTATUKHU.

1 AKHU3HU U IPUMEHEHUH UX B TEXHUKE

Tema 4.2

IlocTosiHHBII J1ekTpUYecknii TOK. TOKH B pa3JIM4HBIX cpegax

CoJziepkaHue JICKIHHU

DNEeKTPUIECKUi TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA. MICTOUHUKHI
Toka. Cra Toka.llocTosHHBII TOK.

Hampsoxenue.

3axoH OMa A1 ydacTka Lenu. DIEeKTPUIeCKOe CONPOTUBIIEHHE. Y IENBHOE
conpoTuBieHue BeuecTsa. [locnenoBaTenbHoe, NapaaieNbHOE, CMELIAHHOE
COCIMHEHUE POBOHUKOB.

PaboTa anekTpuieckoro Toka.

3akoH Jlxxoyns—JIena. MoIiHOCTEIIEKTPUYECKOTO TOKA.
DIEeKTPOJBIIKYIIAS CHJIa U BHYTPEHHEE CONMPOTHBICHUENCTOUYHUKA TOKA.
3axoH OMasuig noaHOH (3aMKHYTOIN) anekTprudeckoii ienu. Koporkoe
3aMbIKaHUE.
OJeKTpOHHAS ITPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBHCUMOCTBCONPOTHBIICHHS
METaIJIOB OT TEMIIEPATYPHI.
CBepXIIpoOBOIUMOCTb.
DneKTpu4ecKuii TOK B Bakyyme. CBOICTBA 3JI€KTPOHHBIX ITyIKOB.
[MonynpoBomuukn. CoOCTBEHHAs! HIIPUMECHASI TIPOBOMMOCTD ITOJYPOBOIHHKOB.
CaoiicTBa p—n-niepexona. [1oaynpoBoTHUKOBBIE TPHOOPEI.
DIEeKTPUIECKUH TOK B PACTBOPaX MPACIIABAX HJIEKTPOINUTOB.
DNEeKTPOIUTUYECKAs JUCCOLMALUS. DIEKTPOIIU3.

[IpoBeneHune FKCIIEpUMEHTA: U3yUCHHE
CMEIIIAaHHOTO COCTUHEHUS PE3UCTOPOB;
mmepernne J]C nCTOYHNKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHHUS; HAaOII0IeHNE
3JIEKTPOJIH3A.

OrieHka a0COJIFOTHBIX M OTHOCHUTENbHBIX
MTOTPEUTHOCTEH U3MEPEHIHA (HU3NICCKAX
BEJIMYHH.

OOBsCHCHUE IPUHITUTIOB ICHCTBHS U
yCIIoBHiA 6€30MaCHOTO MPUMEHEHHUS
amrepMeTpa, BOIBTMETPa, peocTaTa,
HWCTOYHHUKOB TOKa, 3JICKTPOHATPEBATECIHHBIX
U 3JIEKTPOOCBETUTENBHBIX IPUOOPOB,
TEPMOMETpPAa COTPOTHUBIICHUS, BAKYYMHOTO
JIM0Ja, TEPMUCTOPOB U (POTOPE3UCTOPOB,
l'[OJ'Iyl'[pOBO)IHI/IKOBBIX)II/IOJIOB, TaJIbBAHUKHU.
Pemenue pacu€THbIX 3a/1a4 C ABHO3aJaHHOM
(hU3UYIECKO MOMIEIBIO C HCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT TEMBI
«IToCTOSTHHBIN DIEKTPUUECKHI TOKY.
PacnioznaBanme Gu3nuecKux sIBICHUNHB
Y4eOHBIX OMBITaX M OKPYKAIOIICH )KU3HU:
JNEKTPUYECKAs IPOBOJUMOCTb, TETIIOBOE,




DIIEKTPUIECKHI TOK B Ta3ax.CaMOCTOSTETbHBIA U HECAMOCTOSITEIbHBIN
paspsa.Monuus. [1na3zma.

TexHUYECKHE YCTPOUCTBA U MMPAKTHYECKOE TIPUMEHEHHUE: aMIIepMETp, BOITBTMETD,
PEeoCTaT,MCTOYHNKHU TOKA, 3JICKTPOHArpeBaTeIbHBIE TPHOOPHI,
AJIEKTPOOCBETHUTENLHBIE IPUOOPBI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIH IO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MMOTYIIPOBOTHUKOBBIN TUO], TaIbBAHUKA

[IpakTtnueckue 3anarus: Pemenue 3amau Ha Temy: «llocTostHHBIN
JJIEKTPUYECKUI TOK. TOKHU B pa3HBIX cpenax».

CBETOBOE, XUMUIECKOE, MAaTHUTHOE JCHCTBUS
TOKa.

AHanu3 3JIEKTPUUECKUX SBJICHUHN U
MIPOIIECCOB B IIETISIX MOCTOSHHOTO TOKAC
HCIIOJIB30BAHNEM 3aKOHOB: 3aK0H Oma,
3aKOHOMEPHOCTH TIOCJIEJOBATEIIEHOTO U
napajuIebHOTOCOSTMHEHHS TPOBOTHUKOB,
3akoH [xoyns-Jlenna.

OHI/IC&HI/IG N3Yy4YCHHBIX CBOWCTB BCIIICCTB U
SJIEKTPUUYECKUX SIBJIEHUIC UCIIOJIb30BAaHUEM
(bU3NYIECKHUX BEITUYNH: SICKTPHUCCKUI
3apsl, cujia TOKa, dJIEKTPUUECKOE
HaTIPSDKCHUE,TICKTPUIECKOE
COIIPOTHBIICHHE, PA3HOCTH ITOTCHIINAJIOB,
O/1C, paboTaToka, MOIIIHOCTh TOKA.
Hcnonb3oBanue nHGpOpMaInOHHBIX
TEXHOJIOTHUH 1)1 TIOMCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETALINU U
Npe/ICTaBICHUS HHPOPMAIIH ITPH
MOJrOTOBKE COOOIIEHUI O TPUMEHEHHN
3aKOHOB MTOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

IIpoMesKyTOYHAS aTTECTAIUS

Pa3nea 5. QJIEKTPOJAMHAMUKA

Tema S.1 MarHuTHoe noJie. DJeKTPOMATHUTHAS WHIYKIHSA

Coneprxanue JEeKIN

INocTosiHHBIE MaTrHUTEI.

B3aumonelicTBue NOCTOSHHBIX

MarHuToB. MarsuTtHoe mnosJe.

BexTop MarHuTHON MHAYKLUU.

[Ipunnun cynepno3uuuu MarHuTHBIX nosied. JInnun MmaruutHol nnaykiuu. Kaptuna
JIMHUI MarHUTHON MHIYKIIUH TIOJIS1 TIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1ojie NMPOBOAHMKA ¢ TOKOM. KapTHHa NWHWHA WHIYKOWM MarHUTHOTO MO
JUTMHHOTO MIPSIMOTO IPOBOJHNKA M 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOTHHUKA, KATYIIIKU C TOKOM.
OmnsIT Dpcrena.

B3anmozelicTBre MpOBOTHUKOB C TOKOM.

Cuna Amnepa, e€ MOLyJIb U HallpaBJICHHUE.

IIpoBeneHne sKCIEpUMEHTA: H3yYEHUE
MAarHATHOTO MOJISI KATYHIKH ¢ TOKOM;
HCCIIEIOBaHUE NENCTBHS IIOCTOSTHHOTO
Mar"uTa Ha paMKy C TOKOM;

UCCIIEIOBaHHE ABICHHS

3JIEKTPOMArHUTHOM UHAYKIIMH.

OrieHka aOCOTIOTHBIX M OTHOCHTEIBHBIX
MOTpENIHOCTel U3MEPEeHU (HPU3MUECKUX
BEJIUYHH.

OOBsicHEeHNE PUHINTIOB JEHCTBHS U
yCIIOBUH 6e301acHoro IIPUMECHEHHUS
MOCTOSIHHBIX MArHUTOB, 3JIE€KTPOMAarHUTOB,




Cuna JlopeHma, e€ Momyms W HampaBiieHHe. J[BIkeHHE 3apsDKEHHOH YacTHIBI B
OHOPOJTHOM MarHUTHOM 1osie.Pabota crst Jlopenta.

SIBneHue HNEKTPOMarHuTHOM MHAYKUMHA. [IOTOK BekTOopa MarHUTHOM
WHIYKINH.

ONeKTPOIBIIKYIIAs CHJIA MHIYKIIUH.

3aKoH 3JIeKTPOMarHNTHOMMH Ty Ky Papasest.

BuxpeBoe anekTpuueckoe moine. DJIEKTPOABIKYIIAs CHJIa MHIYKIHH B IPOBOJIHHKE,
JIBIDKYIIEMCSI TOCTYIATENIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WHIyKTUBHOCTD. SIBICHNE CaMOMHIYKIUH. DICKTPOABIKYIIASICHIA CAMONHTyKIINH.
3Hep1"1/m MAardamMTHOT'O IOJISA KaTYIIKUC TOKOM.

DneKTpoMarHuTHOe Toje. TexHW4YeckHe YCTpoilcTBa M MHPaKTUYECKOe
MPUMEHCHUEC: IOCTOAHHBIC MArHuTbl, J3JICKTPOMArHUThI, 3JICKTPOABUTATECIIb,
YCKOPUTEINIIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAsSI IEUb

AJIEKTPOIBUTATEIIS, YCKOpHUTETeH
3JIEMEHTAPHBIX YaCTHUII, THAYKIINOHHOU ITeYH.
Pemenne pacu€THBIX 3a7ad Ha MPUMCHEHHE
bopmyn TEMBI «MarautHoe rnoJje.
ONEeKTPOMarHUTHAS HHAYKLIUS.

Pewrenue xadecTBeHHBIX 3a/ad ¢ ONOPOW Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnyeckue SBICHUS TEeMbl «MarHuTHoe
moJie. DJeKTPOMarHUTHAS UHIYKIIAS.
Onpenenenue HaIpaBJIeHUS BEKTOpa
WHAYKIMA MarHUTHOTO TOJIS MPOBOIHHKA C
TOKOM, CUJIbl Amniepau cuitbl JlopeHna.
Pacrio3naBanme  (Qu3MUECKUX SBICHHHA B
YY9eOHBIX OIBITaX M OKPY)KAIOUICH JKHU3HU:

IIpaktnueckue 3ansatua: Pemenune 3amauy Ha TeMy: «MarHutHoe IIOJIE. 4 B3aUMOJIEHCTBHE MartuTos,
QHeKTpOMaFHI/ITHaﬂ I/IHI[yKHI/Iﬂ» DJIEKTpOMarHuTHas HHAYKIOMS, JCHUCTBUC
]0 MAarHiuTHOT'O IIOJII Ha MPOBOAHHUK C TOKOM H
JIaGoparopHsle 3anaTus:, «VccaeoBaHue HENH MOCIEN0BATENBHO JBVOKYIIHFACS 3apsi.
COETMHEHHBIX CONMPOTUBIEHUNY, «ccnenoBanue enu napayiebHO
COEMHEHHBIX CONTPOTUBIICHUI», «/cclienoBanue 3aBUCUMOCTH MOITHOCTH,
noTpebIiseMoil 1TaMIoi HaKaJIMBaHUs OT HAMPSDKEHUS Ha €€ 3aKUMaxy,
«Onpenenenue EMKOCTH KOHAECHCATOPA B LIENH IEPEMEHHOTO TOKa,
«OmnpeneneHne HAYKTUBHOCTY KATYIIKH B LIETIH IEPEMEHHOIO TOKA».
Pa3nes 6. KOJIEBAHUMSA Y BOJIHBI
Tema 6.1 MexaHn4YecKHe H 3J1eKTPOMATHHTHbIE KOJIe0aHus VceneoBanne napaMeTpos KonebaTenbHol
2 CHUCTEMBI — IICPHOJAA,9aCTOThI, aMILIUTYIbl H
% Y

Coneprxanue JEeKIN

KonebarensHas cucreMa.

CBobonHbIE MexaHWUYecKHe KoneOanus. [apmonmdeckme konebanus. Ilepmon, wacrora,
aMIUTUTyAa u da3a konedanuit. [Ipy>KUHHBIA MasTHHK.

MaremaTndecKkuii MasTHHUK.

YpaBHEHUE rapMOHUYECKUX

konebanui. [IpeBpamieHre SHEPrUATIPH TAPMOHIMYECKUX KOJIEOaHHIX.

KonebarenpHbIN KOHTYD.

¢da3pl  KonebaHuit  (IPYXHUHHBIA  W/HIH
MaTeMaTHYECKUM MasTHHK).

Habmiogenne — 3aTyxarommx — KoJeOaHHH.
HccnenoBanre  CBOMCTB  BBIHYKIEHHBIX
KoJIeOaHuii.




CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJEOaHWSA B WACATHHOM KOJeOaTeThbHOM KOHTYpE.
AHanoruss MeXIy MEXaHWYeCKUMH U 3JIEKTPOMArHUTHBIMH KoseObaHuAMH. Dopmyia
TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B HJICaTIbHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBneHne o 3aTyXaOUIMXKOIEOaHUSIX. BbIHY K IeHHbIE MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyxneHHBIC 371€KTpOMarHuTHEIE KoneOanms. [lepeMeHHbIi TOK.
CrHyCOMIANBHBIA TIEPEeMEHHBI TOK. MOITHOCTh MEPEMEHHOTO TOKa. AMIUIMTYIHOE H
JCHCTBYyIOIIeE 3HAUCHHE CHJIBI TOKa W HampspbkeHws. Tpancdopmatop. I[Ipoussomctso,
nepeaya v noTpediieHne 3JIeKTPUIECKON SJHEPTHH.

OKOoI0THYecKre PUCKH MTPHU IPOU3BOICTBE JIEKTPOIHEPT UU.

KynbTypa ncnomnp3oBaHus 37€KTPOIHEPTUHU B IOBCEIHEBHOMKU3HH.

TexHnueckue ycTpoiicTBa MIIPAKTUYECKOE IPUMEHEHHE: INEKTPUUECKUI 3BOHOK, TEHEPaTOp
NIEPEMEHHOr0 TOKa, JMHUU 3JIEeKTponepeaay

HpaKTI/I‘IeCKI/Ie 3aHaTus: Pemenue 3amau Ha TEMY: «MexaHuueckue u
OJICKTPOMArouTHEIC KOJICOAHMSD»

JIaGopatopHsble 3aHsATHS: «3yueHne 3aBUCHMOCTH Meproa
KoJ1e0aHUN HUTSIHOTO MasiTHUKA OT JUIMHBI HUTWY», «3yueHue
yCTpOMCTBa TpaHchopMaTopay.

Habmonenne  pesonanca.  [Iposenmenme
JKCHEPUMEHTA: UCCIEN0BAaHHE 3aBUCHUMOCTH
NIepUoAaMalIbIX KoJeOaHnii rpy3a Ha HUTH

OT JUIMHBI HUTH MW  MacChl  TIpy3a;
HCCIIEIOBaHUE TIEPEMEHHOIO TOKAaB LENH U3
IIOCJIEIOBATENBHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTYIIKHH PEe3UCTOopa.
OrneHka aOCOMIOTHBIX U OTHOCHTEIBHBIX
NOTpelIHoCcTell  M3MepeHuid  (PU3UUECKHUX
BEIIMYUH.

OOBsicHEeHNE IPUHITUIIOB ICHCTBUSI My CIIOBUI
0€301acHOT0 TMPHUMEHEHHS BIIEKTPUYECKOTO
3BOHKA, TEHeparopa IEPEMEHHOro TOKa,
JUHHHN 3JEKTpoIepenay.

Pemenne pacy€THbIX 3a1a4 ¢ SBHO 33JaHHOU
(U3MUECKOl MOZAETBI0 C WCIOIB30BAaHHEM
OCHOBHBIX 3aKOHOBH (DOPMYII, OTMCHIBAFOLITNX

MEXaHUYECKUE u ANIEKTPOMArHUTHBIE
KoJyieOanus.

Onucanue MEXaHUYECKUX
3JIEKTPOMArHUTHBIX KoJIeOaHui c

UCIIONIb30BaHHEM  (DU3UUECKUX  BEJIWYHH:
MepHO/ M YacToTa KoJeOaHWi, aMIUTUTyIa 1
(aza konebaHuid, 3apsii M CHIa TOKa B
rapMOHHYECKUX 3JIEKTPOMArHUTHBIX
KOJICOaHMSIX.

Pemenne xayecTBEHHBIX 3a/1ad C OMOPOM Ha
W3y4YeHHBIE 3aKOHBI,  3aKOHOMEPHOCTH,
OITMCHIBAIOLIINE MEXaHHYECKHe u
9JIEKTPOMAar HUTHBIEKOJICOaHH .

PaGora B rpynmax mnpu IJIaHUPOBAHUH,
NPOBEICHUHM M MHTEPIPETAlMU PE3YJIbTaToB
ONBITOB, ¥  aHalM3€ JIOMOJHUTEIBHBIX
HCTOYHHMKOB MH(OPMAIIHMH 10 TEME

Tema 6.2

Mexanuueckne u JCKTPOMArHUTHHIC BOJIHbI

ConeprkaHue JICKIHHU

Mexanuueckue BOJHBL, yciioBuspacnpocrpasenus. [lepuon.
CKOpOoCTh pacnpocTpaHeHusi M JulMHA BoJHBL [lomepeuHble M NPOJOJIbHBIE BOJHBL




Wnrepdepenuns u audpakuusiMexaHUYeCKUX BOJIH.

3Byk. Ckxopocts 3Byka. [pomkocTs 3Byka. Bricora TtoHa. TemOp 3ByKa.

9HCKTpOMaFHI/ITHBIe BOJIHBI.
Vcnopus N3IIYYCHUSA DJIEKTPOMAarHuTHBIX BOJIH. BBaI/IMHaﬂOpI/ICHTaHHﬂ BEKTOPOB E, B,

V B DJICKTPOMAarHUTHOM BOJTHE.

CBoiiCcTBa 2IEKTPOMArHUTHBIX BOJH:OTpakKEHHUE, TIPEIOMIICHHE,

noJsisipusanus, audpaknus, uatepdepenius. CKOPOCTh MEKTPOMArHUTHBIX

BOJIH.

[Ikama »eKTpOMarHUTHHIX BOJIH. [ [puMeHe e 31eKTPOMarHUTHEIXBOJIH B TEXHUKE U
ObITY.

[IpuHiMnel pagvocBA3M W TeleBUACHUS. Panuosokanusi. DJIEKTPOMarHUTHOE
3arpA3HEHUEOKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIC
HWHCTPYMCHTLI, YJIBTPA3BYKOBasA JUArHOCTUKAa B TCXHHUKE W MCEAWUHUHE, paaap,
pagroNPUEMHIK, TEJICBU30D, aHTeHHa, TeaedoH, CBU-meys

[Ipaktnueckue 3ausatus: Pemenue 3agay Ha TeMy: «MexaHWYECKHEe U

OJICKTPOMArnuTHLBIC BOJIHBD)

Nzyuenne obpa3oBaHMsI U paclpOCTPAHCHUS
TIOTIEPEYHBIX HIIPOJOIBHBIX BOJH.
Habmronenne oTpaXeHUs W TIPEIIOMIICHHS,
UHTepepeHINH HANPPAKIIUN MEXaHUYECKUX
BOJIH.

HaOmronenne cBsi3M TPOMKOCTH 3ByKa U
BBICOTBI TOHAa C AaMIUIUTYJOM M 4YacTOTOM
KoJe0aHuH, 3ByKOBOTOpE30HAHCA.
HccnenoBanue CBOUCTB 3JIEKTPOMATHUTHBIX
BOJIH! OTpa’keHHe, IIpeIoOMIIEHUE,
noJsipu3anus, AMGpaKust, HHTepPEePESHIHS.
N3yuenue YCIIOBHH U3JIy4EHUs
JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM
opueHtauun BektopoB E, B, v B
SIEKTPOMArHUTHOH BOJIHE.

W3yueHne NMpUMEHEHHS! 3IEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE HOBITY.

OO0BsCHEHNE TPUHITUTIOB IEHCTBUS Wy CIOBHI
6€3011acHOr0 MPUMEHEHUs] MY3bIKaJIbHBIX
UHCTPYMEHTOB, YIIBTPa3BYKOBOI
JUarHOCTUKY B TEXHUKE U MEJUILIMHE, pagapa,
panuoNpHEMHUKA, TEJIEeBU30pa, AaHTEHHHI,
tenedona, CBU-neun. Pemenne pacu€rHbix u
KaueCTBEHHBIX3a/1a4 C ONOPOIl Ha U3yUECHHBIE
3aKOHBl U 3aKOHOMEPHOCTH, OINHUCBIBAIOLINE
pacnpocTpaHeHue MEXaHUYECKUX u
3JIEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanue nH(pOpPMaMOHHBIX
TEXHOJIOTHH JJIsI TOMCKA, CTPYKTypHUPOBaHHUS,
UHTEPIPETALUH u MIPEACTaBICHUS
WHPOPMALIUH TIPH MTOTOTOBKE COOOIIEHUIT
00 MCTIONB30BaHUN IEKTPOMArHUTHBIX BOJTH
B TEXHHKE.

VY4acTue B TUCKYCCHHU 00 AJIEKTPOMarHUTHOM
3arpsI3HEHUHUOKPY KarOIIe Cpeibl.

PaGora B rpynmax mnpu ITAHUPOBAHUH,
MIPOBEJICHUN M MHTEPHPETALNH PEe3yIbTaTOB




ONBITOB W  aHAJIU3€  JIOMOJIHUTEIBHBIX
HCTOYHHMKOB HH(OPMAIIUH 110 TEME

Tema 6.3

Ontuka

Coneprxanue JEeKIN

I'eomerpuueckas ontuka.

[IpsiMonuHelHOE pacpocTpaHeHHEeCBeTa B OAHOPOIHOU cpene. JIyu cBera. ToueuHslii
HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaskeHus cBeta. [locTpoenne

n3o0paxeHn B mIockoM 3epkaie.lIpenomienue cBeta. 3aKOHbI TPETOMIICHHUS CBETA.
AOCONIOTHBIH

nokasarens npesomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroa nojaHoro
BHYTPEHHETO OTPAKEHUSL.

Hucrniepcus ceera. CaoxHEIN cocTaBbenoro ceeta. L[Ber.

CoGwuparoryie 1 paccenBarolye JuH3bl. ToHkas arH3a. POKyCcHOE paccTosHUE U
OIITHYECKasi CHiIa TOHKOH JuH3bL. [locTpoenne n3o0paxkeHuii B COOMPArONINX U
pacceuBarolux JuH3aX. DOpMyIaTOHKON JIMH3BL. Y BeJIMYEHUE, JaBaeMOe JIMH30M.
IIpenensl MpUMEHUMOCTUTEOMETPUIECKOM ONTUKHU.

BounHoBas ontuka. MutepdepennmscBera. KorepeHTHbIE HCTOYHUKH.

YcnoBust HaOMIOAEHUSI MAKCUMYMOBH MUHUMYMOB

B UHTEp(EPEHIIMOHHOI KapTHHE OT JBYX CHH(A3HBIX KOT€PECHTHHIXUCTOUHHKOB.
Hudpaknus ceera. Judpaknnonnaspeméerka. Y cnoBue HaOMOCHUS TJIAaBHBIX MAaKCHMYMOB
IIPY NaJI€HUAMOHOXPOMATHYECKOTO CBETA

Ha TudpakunoHHy0 pemérky. [lomsipuzanus ceera. TexHndeckne ycTpoiicTBa u
MIPaKTHYECKOE TPUMEHEHHE: 0UKH, JIyTIa, (hoToaImapar, MpoeKINOHHbIH anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsIONTHKA, TU(PaKIMOHHAs pell&TKa, HOJISIPOHL

[IpakTuueckue 3ansTusi: Pemenue 3agau Ha Temy: «OnTuka»

N

JlaGopatopHsle 3aHATHs: «OnpeaeneHne NoKa3aTes MPeJIOMICHUs CTEKIIay,
«OnpeneneHue IIMHBI CBETOBOW BOJIHBI C TOMOIIBIO AUPPAKITMIOHHOM
pemeTkn», «OnpeneneHue NocTosHHoN [Inankay.

W3ydeHue sBIEHUS MOJHOIO BHYTPEHHErO
OTpaXXEHHUsI, ETONPUMEHEHHUS B CBETOBOJIE.
N3yuenue moaenel MUKpOCKONa, TEJIECKOA.
[Tomy4eHue crekTpa ¢ MOMOIIBIO MPHU3MBI U
mudpakunonHoit  pemérku.  M3mepenue
I0KAa3aTeNsl MPETOMIICHHUACTEKIIA.
UccnenoBanme CBOHCTB U300pakeHWH B
JIMH3aX.

OOBscHEeHHE TPUHITUIIOB JEHCTBUS Ny CIOBUI
0e30MacHOro MPUMEHEHHsI OYKOB, JYTIHI,

(oroammapara,

MPOEKIHOHHOTO arlapara,

MHKpPOCKOIA,  TEJIECKOMa,  BOJOKOHHOMN
OIITHKH, T paKInOHHON pemérky,
MOJISIPOU/IA.

Pewenue pacy€THbIX 3a1ay ¢ ABHO3aIaHHON
(hm3n9IecKOit MOIEITBIO

C WCIIONB30BAaHWEM OCHOBHBIX 3aKOHOB U
(hopMyJ TeOMETPHUIECKOH OTITHUKH.
[octpoenne wu onucaHue U300paKEHHUS,
CO3/1aBa€MOr0 IIOCKHM 3€pKajioM, TOHKOH
JIMH30M.

Paccmotpenne nmpenenoB  NMPUMEHHMOCTH
reoMeTpUYECKONONTHKH.

Pacno3naBanne  (u3MUECKUX ~SBICHHHA B
OTbITaX u OKpYyXKarouiei JKU3HU:
MPSIMOJIMHENHOE PACIPOCTPaHEHUE CBETa,
OTpaKeHHE, TpPEIOMIICHIE, UHTepPEepEHIIHS,
TUppakIus 1

TIOJIIPHU3aIINs CBETa, AUCIICPCHS CBETA.
N3yuenue YCIOBUH HaOIIOACHUS
MaKCUMYMOB 1 MUHUMYMOB

B HHTEP(EePEHITMOHHON KapTHHE

oT  JBYX  cHH(pA3HBIX  KOTCPEHTHBIX
HCTOYHHUKOB.




YcnoBue HaOMIOAEHNS TTIaBHBIXMAKCHMYMOB
TIPY TTaZICHUH MOHOXPOMAaTHYECKOTO CBETa
Ha AN PaKIHOHHYIO PEIIETKY.

Pa3zgen 7. OcHOBBI

crnenraJbHON TeoOpuu OTHOCUTEILHOCTH (najsiee — CTO)

Tema 7.1

OCHOBbBI cneunanLHOﬁTeopnn OTHOCHTECJBbHOCTH

ConepkaHue JICKIHU

I'paHuIbl IPUMEHUMMOCTUKIACCUYECKON MEXAHUKH.

ITocTynatsl crienuabHOM TEOPUM OTHOCUTEIBbHOCTU: HHBAPUAHTHOCTBMOLYJII CKOPOCTHU
CBeTa B BaKyyMe,lIPHHIIUI OTHOCUTEILHOCTH DHUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH M COKpAll€HHE JUIMHBL
OHeprusi 1 UMIIyJbC PENATUBUCTCKOM dacTUIbl. CBsI3b MacChl C dHEPrUed U UMIYIbCOM
PENATUBUCTCKOM YacTULbl. DHEPIHs MOKOsI

HpaKTI/I‘IeCKI/Ie 3aHaTus: PeleHue 3ajad Ha TEMY: «OCHOBBI crnenuaabHOM
TCOPHUU OTHOCUTCIIBHOCTHU

PeHJeHI/Ie KAauUeCTBCHHBIX 3a1a4

C ONOPOH Ha M3YYCHHBIC TIOCTYJIATHI
CTO.

Hcnonp3oBanue WHGOPMAIIMOHHBIX
TEXHOJIOTUIH ISt IIOKMCKa,
CTPYKTYPHPOBaHMUS,
WHTEPIpETAlNd W TPEACTABICHUS
uHpopMalMK  MpPH  MOJArOTOBKE
cooOuennii 0 TpaHUIax
MIPUMEHUMOCTH KJIACCUYECKOU
Mmexanuku 1 ocHoBax CTO

Pa3nesa 8. KBAHTOBASA ®U3UKA

Tema 8.1

JIeMEeHThI KBAHTOBOH ONITHKH

Coneprxanue JeKIN

®otonbl. Popmyna [Tnanka cBs3udHEpriun HOTOHA C €r0 YACTOTOW. DHEPTHS U
AMIYJIbC (HOTOHA.

OtkpeiTre u ucciaenopannedoroddpdexra. Onbiter A.I'. CrosmeTosa.

3akoHsI poTodddekra. YpaBHeHHE

OnamTeiHa 11 hoTtodddexra.

«Kpachas rpannna» porosdpdexra./lapnenne cera. Onbitol [1.H. JIeGenera.
XuMHYecKoe JieiicTBHE cBeTa. TeXHWYecKHe YCTPOHCTBA M NPAaKTUYECKOE NPHMEHEHHE:
(dhoTodeMeHT, HOTOAATUHK, COTHETHAS OaTapesi, CBETOINOT

HpaKTI/I‘IeCKI/Ie 3aHaTus: Pelienue 3amau Ha TEMY: «OneMeHTBl KBAaHTOBOM
OIITUKI)

Hab6moaenue dotoaddexra

Ha YCTaHOBKE C IMHKOBOM IUIACTHMHOM.
WccnenoBanue 3aKOHOB BHEIITHETO
doroaddekra.

OOBsCHCHHE OCHOBHBIX MPUHITUTIOBICHCTBUS
TEXHUYECKUX  YCTPOHCTB, TaKWX  Kak:
(hoTodmeMeHT, (dotomaTunk, coiHeUHas
Oarapes, CBETOAMON; W YCIOBHH WX
0e30MacHOTO TPHUMEHEHHUS B MPAKTHYECKON
JKM3HH.

Pewrenue pacy€THbIX 3a1a4 ¢ IBHO3aJaHHOM
(U3MYEeCKON MOMAEIBI0 C HCIIOJb30BAaHHEM
OCHOBHBIX 3aKOHOB U (DOpMyJ KBaHTOBOM
OIITUKH.

Pelrenue xadecTBeHHBIX 3a/1a4 C OMOPOM Ha
M3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OITHUKHU. Pacnio3naBanue
(m3MYecKuX SIBICHWA B Y4YeOHBIX OIBITAX:
¢oroanexTpuueckuii  3PQeEeKT,  CBETOBOE
JIaBIICHHE.

Onmcanue N3yYeHHBIX KBAHTOBBIXSABICHUN U
MPOIIECCOB € KCIIOJb30BAaHMEM (DH3HMYCCKUX




BEJIMYHMH: CKOPOCTh AJIEKTPOMAarHUTHBIXBOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa, SHEprus U
AMIYJbC (POTOHA

Tema 8.2 CTpoeHHe aToMa Nzyuenue moaenu onbita Pesepdopaa.
IIpoBeneHue sKCriepUMeEHTA MO H. HU
Coepkanue JIeKIHH POBEJICHHE DKCTIEPUMEHTA 110 a0JIFOICHUIO
JauHeiyaroro criekTpa.OueHKa abCOMOTHBIX
Moneins atoma Tomcona. OnsiTeiPe3epdopia mo paccestHuto o-4acTuil. [naHeTapHas MOAEIb N .
1 OTHOCHUTEJIbHBIXIIOTPEIIHOCTEH U3MEPEHUIT
atoma. [Toctrynare bopa.
(hM3UYCCKUXBEITNYHH.
Wznydenue u mnoryiouieHue (HOTOHOBIIPU MEPEXOJ€ aroMa C OJHOTO YPOBHSI DHEPrMU Ha
N . Nsyuenue moaenu atoma: ToMcoHa,
npyroi. Buasl ciektpoB. ClieKTp ypoBHEH 3HEpruraTomMa BoJopoia. .
N . . IDTAHETApPHOU MOJICIH aTOMa, MOJICITHaTOMa
Bomnnossle cBoiicTBa uyacTtuil. Bonnbiae bpoitnsa. KopmyckynspHo- BOTHOBOH Tyain3m. Bopa
CroHTaHHOE U BBIHYKICHHOCH3ITYYCHHE. pa. N
M . W3ydeHne ciekTpa ypoBHEW SHEprUHaTOMa
TexHuyeckue yCTpOHCTBA W MPAKTUYECKOE TMPUMEHEHHE: CHEKTpaJbHbIM  aHalu3
. Bozopoaa. O0bsCHEHNE IPUHINIIOB
(cmekTpockoI), Ja3ep, KBAHTOBBIA KOMIBIOTED . .
Vi P C JEHCTBUS M yCIOBHI O€30IIaCHOTO
PAKTHYCCKUC 3aHATUA: FCHICHUC 3a/1a4 HA TEMY: «LTPOCHUC aTOMa» IIPAMEHEHHs CIIEKTPOCKOITA, JIa3epa,
KBaHTOBOTOKOMIIBIOTEPA.
Pemenne kaueCTBEHHBIX 33714 C OMIOPOH Ha
N3Yy4YCHHBIC 3aKOHBI,3aKOHOMEPHOCTH U
(usndeckue sBieHus o teme «CTpoeHue
aTomay. Pacrio3HaBanue pusnyecknux
SIBIICHUIB YYCOHBIX OIMBITaX: BOSHUKHOBCHIE
JIMHENYATOTO CIIEKTPa U3ITYUECHHUS.
AHanu3 KBaHTOBBIX MIPOLIECCOB U
SIBJICHUH € MCI0JIb30BaHUEMITOCTY1aToB bopa
Tema 8.3

ATOMHOE AP0

CoJiep)KaHue JICKIIUI

OKCHEpPUMEHTHI, TOKa3bIBAIOIIIECIOKHOCTh CTPOCHUS A7pa.

OtkpeiTre  pamumoaktuBHOCTH. OmbiTel  Pesepdopma 1o ompeneneHHio  cocTaBa
pagMoakTHBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramMma-msiaydeHus. Biusxue
PasuOaKTUBHOCTH Ha )KHUBBIE OPTraHU3MBI.

OTkpeITHE IpOTOHA 1 HeWTpoHA. HykimonHas Mmozaens sipa ['efizen6epra-lBanenko.

3apsin sapa. MaccoBoe uucio sapa.130Tomnsl.

Anbga-pacnian. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacnaja. ['amma- u3nmyueHue. 3akoH
pannoaKkTHBHOTOpachaja.

OHeprus cBA3U HYKJIOHOB B sIfIpe.

SlnepHble CUIbIL.

JedexT Macchl sizipa.

W3yueHne SKCEpUMEHTOB, IOKa3bIBAIOIINX
CJIOKHOCTB CTPOEHHUIATOMHOTO SI/Ipa.
HccnenoBanue TpekoB dacTull (110 FOTOBBIM
¢dororpadusm). M3ydeHue SAEPHBIX CHIL,
AIEpHBIX peakuuil CHUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

M3yuenne  HyKJIOHHOM  MoJenu  slpa
IefizenOepra-l1BaneHKo.

OObsicHeHHne yCTpoiicTBa W TPUMEHEHUS
Jo3UMeTpa, Kamepbl BuibcoHa, siaepHOTO
peaxTopa, aTOMHOH OOMOBL.




SnepHble peakuuu. JleneHue u CUHTES sLIEp.

SAnepusrii peakrop. TepmosinepHbliicuaTe3. [[poOIeMBI 1 TePCTIEKTUBBIAACPHON YHEPTETHKH.
OKOJIOTHYECKNE aCHIEKTHI SIIEPHONIHEPT € THKH.

OnemeHTapHbIC YacTUIBI. OTKPHITHE TIO3UTPOHA.

Merto/ b1 HAOMIOAEHNS ¥ PETUCTPALIMH 3JIEMEHTAPHBIXYACTHII.

dyHnamMeHTa bHbIE B3aUMOieicTBIs. EnquHCTBO u3nueckoit kapTuHbl mupa. TexHuueckue
YCTPONCTBA U IPAKTUYECKOE MPUMEHEHHE: TO3UMETp, kKamepa BunbcoHa, sinepHsblil peakTop,
aTromHas bomba

[IpakTuueckue 3anatus: Pemenue 3aga4 Ha TeMy: « ATOMHOE SIJIpO».

Pewenue 3amad ¢ onopoil Ha MOJIy4YEHHbIE
3HAHUS, B T.4. O 3apsAAEH MacCOBOM YHCIE
smpa.

PacriozHaBanne (U3MYECKUX ~ SBICHUN B
Y9eOHBIX OMBITaX W B OKPYKAIOMIEH >KHU3HU:
€CTEeCTBEHHAA u HCKyCCTBEHHAs
PaaguOaKTUBHOCTD.

OHI/IC&HI/Ie KBAHTOBBIX SIBJIEHUH U Mpo1eccoB
C HCHOJIb30BAHHEM (I)I/I3I/I‘ICCKI/IX BCJIMYUH:
MepuoJl  Mojypacmajga, dSHEpPrus  CBA3M
ATOMHBIXSINIEP, Ae(EeKT Macchl sapa.

AHanu3  mpoleccoB M SIBIGHMHA  C
HCIIOJH30BAHUEM 3aKOHOB H  IIOCTYJATOB:
3aKOH COXPaHCHUS JIIEKTPUIECKOTO 3apsiia,
3aKOH COXpaHEHUsl MaccoBOIO  YHCIA,
moctynaTel bopa, 3akoH paInOaKTHBHOTO

pacnaza.

Yyactue B paboTe  KpPYIJIoro  CTONa
«PyHIaMeHTaIbHbIE B3aUMOJICHCTBHS.
EnuHCcTBO (DH3UUECKOI KApTHHBI MUPAY.
Hcnonw3oBanue HH(POPMAIIMOHHBIX
TEXHOJIOTUH JIJIsl MOUCKA, CTPYKTYPUPOBAHHUS,
HMHTEpIpETAIIH u MpeICTaBICHUS

MH(QOPMAINH TIPU TTOATOTOBKE COOOLICHUH O
MIPUMEHEHHH 3aKOHOB KBaHTOBOW (DM3MKH B
TEXHHUKE U TEXHOJIOTUSIX, SKOJIOTMIECKUX
acIIeKTax sAepHOI SHEPTreTUKH

Paznes 9. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

Tema 9.1

DJIeMEeHThI ACTPOHOMMHU M ACTPOPUZUKHU

ConepkaHue JICKIHU

Orarbl pa3BuTUs acTpoHoMmu. [IpuknanHoe 1 MUPOBO33pEHUECKOE3HAUEHUE ACTPOHOMUH.
Bup 3Bé3an0r0 HeOa. Co3BEe3/MsI, ApKUE 3BE3IbI, TUTAHETHI, UX BUIUMOE IBHYKCHUE.
ConHeyHas cUCTEMA.

Connue. ConHeunasi akTuBHOCTb. MicTounuk sHepruun CosHIa U 3BE3L.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[narpamMmma «CreKTpaabHbIA KJIaCC — CBETUMOCTDY.
3BE3 51 TJIaBHOM MOCIEI0OBATEILHOCTH. 3aBUCUMOCTD

«Macca — CBETUMOCTEY JIUIS 3BE3/] TJIaBHOM ITOCIEI0BATEIHLHOCTH.

BuyTtpennee ctpoenue 3BE3.

[oaroroBka coobuenuii 00 3Tanax pa3BUTHs

aCTpOHOMMUHU, (6] NPUKIIAAHOM u
MHPOBO33PCHUYCCKOM 3HAYCHUU aCTPOHOMMUU,
o MeToaax MOJy4uCHUA HAay4YHbIX

ACTPOHOMHMYECKMX 3HAaHHH, OTKPBITHAX B
COBPEMEHHOH aCTPOHOMUH.

N3yueHne COBpPEMEHHBIX MPEACTABICHUN O
MpoucXoXaeHNH U 3Bosmormu  ConHoa u
3BE3]I.




CoBpeMeHHBIE TPENCTAaBICHUAS O MPOUCXOXIEHNH H 3Bomronnu ConHIa U 3BE3H. DTarbl
JKA3HU3BE3 .

Mueunsiit [1yTe — Hama ["anaktuka.

[Tonoxenne n nemkenne Conamas ['anaktruke. THIIBI TATAKTHK.

PapnoranakTuku u KBazapsl.

YeEpHble ObIpHI B IAPAX FAJIAKTHK.

Bcenennas. Paciupenue

Bcenennoii. 3akon Xa06mna. Pasoeranue ranaktuk. Teopus bonbioro B3peiBa. PennkroBoe
U3TydeHUeE.

MacmrabHast CTpyKTypa

Bcenennoii. Meraranakruka. Hepeménnpie npobaeMbl acTpOHOMUHU

W3ydeHne THIIOB TaJaKTHK, PAIHOTaTaKTHK U
KBa3apoB. l3ydeHwe IBIKEHHUS HEOSCHBIX
Tell, OJBomomMM 3BE3M ®W  BcenenHoi,
MPOIECCOB, MNPOHMCXOIAIMNX B 3BE3HAX, B
3BE3IHBIX CHCTEMAax, B MEKTraJlaKTHIECKOMH
cperne, MacmTabHOM CTPYKTYpHl BeenenHoMH.
OO0bsicHeHne paciiupeHus BceneHHoOW Ha
OCHOBe 3aKoHa Xa00Ja.

IToarotoBka Kk O0OCYXIEHHIO HEpEIIeHHBIX
mpooieM ACTPOHOMMH. [IpoBenenue
HAOIIOZCHUN HEBOOPYXKEHHBIM TJIA30M C

[IpakTnueckue 3ansatusa: Pemenue 3amay Ha TeMy: «JI€MEHThI aCTPOHOMUHU 2 HCHOMBE30BAHICM KOMIIIOTEPHbIX
¥ aCTPOU3HKI r[pgnomem/n/l6 IUISL OTIPEACIICHUS TIOJIOKEHHUS
= HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO Narty:
Jlaboparopusbie 3ansaTus: «3ydenne 3BE31HOTO HEOay. 2 OCHOBHBIC CO3BE3HS CeBepHOII“)O no};ymapga
U IpKUeE 3BE3/BIL.
[IpoBenenne HabMIOACHUH B TelecKOMJIyHEI,
nna”et, Mneunoro IlyTu.
VYyactie B [OHCKYCCHH O HEPEIICHHBIX
npobIeMax aCTpOHOMHHU
Pasnen 10. O60o61maroniee noBTOpeHue Yuactue B AMCKyCCHMH O DPOIM (UMK U
Tema 10.1 OGo61aoNIee MOBTOPEHHE ACTPOHOMHH B pasiuyHbix  cdepax
Co 7 JeATEIbHOCTH YeTIOBEKa.
ACPKAHMIC JICKINH INoaroToeka COOOIEeHNI 0 MecTe
O06o0uIeHHE M CHCTEMATH3ALMACOISPIKAHHUS PAa3/IeioB Kypca « MexaHukay, « MoJeKyJsipHas dusuueckoif  KapTMHBI MHpa B psy
¢u3nka W TepMOOMHAMHUKAY, «DJeKTpoauHamukay, «Komebanums m BOMHBD, «OCHOBEHI COBPEMEHHDIX [P ICTaBIEHHI
CIICLIMATLHOUTEOPHU OTHOCHTEIBEHOCTHY, «KBaHTOBast HU3HKay, « DIIEMEHTHIACTPOHOMUH U 0 MpHpoIe.
acTPOUIUKI. . . . . Brimonuenue YIEOHBIX 3a/1aHuiA,
Ponp ¢pu3uky 1 aCTPOHOMUH B SKOHOMHYECKOH, TEXHOJIOTNUECKO,COLUAIbHON U ATHYECKOH JIEMOHCTPHPYIOIIUX ~ OCBOGHHE ~ OCHOBHBIX
cdepax IeATENPHOCTH YeJOBEeKa, poJib M MECTO (U3UKM W acTPOHOMHH B COBPEMEHHOM NOHATHH, (PH3MUECKHX BETMUUH U 3aKOHOB
Hay4YHOU KapTHHE MHUPA, 3HAYCHHE ONHCATEIFHOMN, CHCTEMAaTH3UPYIOIMIEH,00bICHIUTEIHHON 1 Kypca ¢pusnknl0-11 k1accos
NPOTHOCTHYECKOH (QYHKUMH (u3nueckod TeopuH, poib (QHU3NYECKOW TEOpUH B
(hopMHPOBaHUH TIPEJICTABICHUN O (PU3MUYECKOH KapTHHE MHUPa, MECTO(PU3NIECKON KapTHHBI
MHpa B 00LIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPE/ICTABICHUI O IPUPOJIE
Bcero 118




4 YCJIOBUSA PEAJIMBALIMU YYEBHOI'O IPEJIMETA
YII.06 Pusuxa
4.1 TpeOoBaHHusA K MATEPUAIBHO-TEXHHYECKOMY 00ecCIIeYeHU IO

PPeanuzanms aucrurmmunael YII. 06 ®duszuka tpeOyeT Hamuyusi kKaOuHeTa
bu3ukn — ydeOHas ayAWTOpUs JUIsl MPOBEICHHS 3aHATHH JIEKITMOHHOTO THIIA,
MPAKTUYECKOT0 THUIIA, TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTALIMH, TEKYILIETO
KOHTPOJISA U TPOMEKYTOYHOM aTTECTALINU.

O6opynoBaHue yuyeOHOTO KaOMHETa: KOMIUIEKT y4eOHOM MeOeu:
— pabouee MeCTO mpernojiaBaTesis (CTo, CTy);
— paboune MecTa 00ydaromuxcst (CTOJbI, CTYJIbs)

Harnsaasie cpeactsa o0yueHus:

] xommekT TabmuIl mo ¢pusnke « IAeKTpocTaTHka; [l0CTOSTHHBIN TOKY;

] KOMIUIEKT TabJauL 0 (PU3KKE «3JIEKTPOMArHUTHBIE KOJIEOaHUS U BOJTHBI»;
] Tabnuua aem. «Pu3nyuecKue BeIUYUHbI U (yHIAMEHTAIbHbIE KOHCTAHTHI;
] Tabnmuua aem. Illkana 351eKTpOMarHUTHBIX U3ITyUYEHUID)

Texnuueckue cpeacTBa 00yUeHUS:

sKkpaH HacTeHHbIH Lumien Eco Picture 150 x 150 cm Mftte White;
mynsTuMeana-mpoektop Infocus IN114 x Full 3D;

nepeHocHoe obopyaoBaHue (HOyTOyK);

amriepMerp jao.;

BOJILTMETP 71a0.;

Ha0O0p 1a00PATOPHBINA «DIEKTPUUECTBOY;

peoctat PII-6M (11a6opaTopHBIif).

N Y Y O O

4.2. IlepeyeHb HOPMATHBHBIX IPABOBBIX IOKYMEHTOB, OCHOBHOI U
JAOMOJIHUTEIbHOI y4eOHOM JUTepPaTyphbl, HE00X0AMMOM /151 OCBOCHUSA
yueOHoro npeamera YII.06 ®usuka

HopmaTuBHBIE NPaBOBbIE JOKYMEHTHI:

- ®enepanpubli 3ak0H OoT 29.12.2012 Ne 273-®3 "O6 o6pazoBaHuu B
Poccuiickoint @enepanun';

- [Ipukasz 06 yreepxxaenun ®I'OC CIIO no npodeccuun 09.01.04 Hamamguuk
amnmapaTHbBIX M MPOTPAMMHBIX CPEACTB HH(POKOMMYHHMKAITMOHHBIX CHUCTEM OT
11.11.2022 Ne965;

- IIpukaz MunoOpuayku Poccum ot 17.05.2012 Ne 413 "OO6 yTBepXIAeHUHU

denepanbHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEIHErO OOIIEeTOo
oOpazoBanus";

- [Ipuka3z Munnpocsemienust Poccuu ot 18.05.2023 Ne 371 "OG6 yTBepkaeHun
dbenepanbHON 00pa3oBaTEILHON MIPOTPAMMBI CPETHETO 00IIero oopa3oBaHus'";


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768
https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4

- [Ipuka3z Munnpocsenienusi Poccuu ot 24.08.2022 Ne 762 "O0 yTBepkaeHUN
[Topsinka opraHu3aluu W OCYIIECTBIEHUS OOpa30BATENbHON NEATENTBHOCTH I10
o0pa3zoBaTeIbHBIM IIPpOrpaMMaM CpeAHEro npodheccuoHaIbHOTr0 00pa3oBaHus";

- IIucemo Munnpocsemenus Poccum ot 01.03.2023 Ne 05-592 "O
HalpaBlieHUH pekoMeHaanuil" (Bmecte ¢ "PexoMeHmauusiMu 1O peanu3aiuu
CpelIHero ooOmiero oOpa3oBaHMsi B Tpejeliax OCBOGHHS 00pa3oBaTeIbHOU
porpaMMbl cpeiHero npodeccuoHaabHOro 00pa3zoBanus");

- IIpukaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 "O BHeceHumn
M3MEHEHUNW B HEKOTOpbIE IpHUKa3zbl MuUHHUCTEpCTBa IpocBelleHus Poccuiickon
denepanuu, Kacarumecs QpeaepaabHbIX 00pa30BaTebHBIX MPOrPAMM OCHOBHOTO
o01ero oOpa3oBaHus U CpeHero ooiero oopazoBaHus';

- Ilpuxka3z Munnpoceuniennss Poccun ot 21.02.2024 Nell19 "O BHeceHuu
n3MeHeHud B npusioxkenus N 1 u N 2 k nmpukazy MuHuctepcTBa npoCBEIICHUS
Poccuiickoit @enepanuu ot 21 centsops 2022 r. N 858 "OO6 yrtBepxkaeHun
dbenepanbHOrO TEpedHs] YYEOHHKOB, JOMYIICHHBIX K WCIOJIB30BAHUIO TPHU
peaiM3alMd  MMEKIIMX TOCYJapCTBEHHYIO aKKpEeIUTalHio 00pa30BaTEIbHbIX
IporpaMM HA4aJbHOIO OOILEro, OCHOBHOTO OOILIEro, CpeaHero oOLIEro

o0Opa3oBaHMUs OpraHU3ALUIMH, OCYLIECTBIISAIOIUMUI 00pa30BaTeNbHYI0
NEeSATENBHOCTh U YCTAHOBJIEHUS TIPEIETbHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
y4eOHUKOB";

- Konuenuust pa3sutusi MareMmaruyeckoro oOpa3zoBaHus B Poccuiickoit
deneparuu  (yTB. pacnopsbkeHueM IlpaButennbctBa Poccuiickoit denepannu;
npoTokoJt oT 24 nekadpst 2013 r. Ne 2506-p).

OcHoBHas auTEpaTypa:

1. Mskumes, I'. S1. ®usuka: 10 knmacc: 6a30BbId U yrayOJEHHBIM yPOBHHU:
yueonuk / I'. SI. Makumies, b. b. Byxosnes, H. H. Corckuii; mox pemakuueit H. A.
[TapdenTtreBoii. — 10-e u3n. — Mocksa: [Ipocsemenne, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TexkcT: 2MeKTpOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit
obpazoBatenbHoii  cpeapl  CIIO  PROFoOpaszoBanme: [caiit]. —  URL:
https://profspo.ru/books/132340.

2. Mskumes, I'. 1. ®uszuka: 11 knacc: 6a30Bblid U yriayOJIEHHBIM YPOBHHU:
yueOHuk / I'. . Mskumes, b. b. byxosues, B. M. Uapyrun; nox penakiueit H. A.
[TapdentreBoit. — 11-e u3a. — Mocksa: [Ipocsemenue, 2023. — 440 ¢. — ISBN
978-5-09-103620-6. — TekcT: 3MeKTPOHHBIN // DIEKTPOHHBIN pecypc uudpoBoi
obOpazoBatenbHoit  cpenpl  CIIO  PROFoOpazoBanme: [caiit]. — URL:
https://profspo.ru/books/132346.

JlonmoJiHUTEIBbHAS JIUTEpaTypAa:

1. Bacunves, A. A. ®usuka. ba3zosbiii ypoBeHb: 10—11 kiaccel: y4eOHUK 1S
CpeIaHETo o01mero obOpa3zoBaHus / A. A. Bacuminbes, B. E. ®enopos,
JI. 1. XpamoB. — 2-e¢ u3Ad., ucnp. u gon. — MockBa: M3parensctBo FOpaiir,
2023. — 211 c. — (O6meo6pazoBaTenbHbiid 1uKI). — [SBN 978-5-534-16086-4.
— Texct: snextponnsiii // OOpa3zoBarenpHas miatdhopma FOpait [caiiT]. —
URL:


https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022
https://urait.ru/bcode/530393

2. ®u3uKa: METOJUYECKHE YKa3aHUs K BBIIIOJHEHUIO JaOOPaTOpHBIX padboT
st cryaeHtoB  CIIO  Bcex wHampaBnenuén / ®I'BOY BO «Boponexckuit
rOCyJJapCTBEHHBIM TEXHMYECKHW yHUBepcuTeT»; cocT.. B. H. Jlepenkxo, E. B.
AnekceeBa. Boponex: U3n-so BI'TY, 2021. 35 c.

3. ®usuka. Pazgen «MexaHuka»: METOJUYECKHAE YKAa3aHUS K BBITOJIHEHHUIO
CaMOCTOSITEILHOM paboThl i CTyAeHTOB Bcex crnenuanbHocteir CIIO / ®I'BOY
BO «BopoHexckuil rocy1apCTBEHHbIM TEXHUYECKUNM YHUBEPCUTET»; cOCT.: E. B.
Anekceea, B. H. Jlepenko. Boponex: U3n-so BI'TY, 2021. 30 c.

4. Mapos, E. A. OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIE 3aaHus1. Pu3uka.
10 xkmacc / E. A. Mapon. — Cankr-IlerepOypr: Bukrtopus mitoc, 2022. — 96 ¢. —
ISBN 978-5-91673-022-7. — TekcT: SIeKTpOHHBIA // DIEKTPOHHBIA pecypc
nudposoit odpazoBarensHoil cpenbl CIIO PROFo6pazoBanue: [caiiT]. — URL:
https://profspo.ru/books/123775.

5. Mapomn, E. A. OnopHbie KOHCIIEKThI U pa3HOYPOBHEBBIE 3aaHusl. Du3znka.
11 knacc / E. A. Mapon. — Canxkr-Ilerepoypr: Bukropus mitoc, 2021. — 80 c. —
ISBN 978-5-91673-107-1. — TexkcT: 2JI€KTPOHHBIM // DJIEKTPOHHBIA pPECypc
uudponoii odpaszoBatenbHol cpenpl CIIO PROFo6pazoBanue: [caiit]. — URL:
https://profspo.ru/books/123776).

4.3. IlepedyeHb mMporpaMmMHOro odoecneyeHusi, npogecCHOHAJIbHbIX 0a3
JAAHHBIX, HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM PEeCYpPCOB
HH(}OPMAIIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « MHTEepHET», HE0OXOTUMBIX
1JI 0cBOeHUs yueOHoro npeamera YII.06 ®usuka

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLLd NR
2. CIIC KoucynpranT  broomkernsie  opranmzanuu:  Bepcus  [Ipod
CrienianbHBIN_ BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle

https://www.iprbookshop.ru/

https://www.elibrary.ru/defaultx.asp

https://biblioclub.ru/

https://e.lanbook.com/

https://profspo.ru/

https://urait.ru/

https://old.education.cchgeu.ru/

https://efizika.ru/

https://infourok.ru

4.4. OcoO0ennoctu peanuzauuu ydyeoOHoro npeamera YI1.06 ®usuka niis
o0y4yaromuxcs U3 YUCJIa MHBAJTHU/IOB M JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS


https://profspo.ru/books/123776
https://www.iprbookshop.ru/
https://www.elibrary.ru/defaultx.asp
https://biblioclub.ru/
https://e.lanbook.com/
https://profspo.ru/
https://urait.ru/
https://efizika.ru/
https://infourok.ru/

Ilpu obyuenuu Jauy ¢ O02PAHUYEHHBIMU  BOZMONCHOCHAMU  300POBbS,
npeoycmampusaemcs UHOUBUOYAIbHbIU 2PAPuK 00yUeHUsl.

Hneanuovl u auya ¢ 02panuyeHHbIMU 803MONCHOCMAMU 300P08bsL 00eCneyeHbl
NeYAmHbLIMU U DJIEKMPOHHLIMU  00PA308AMENbHBIMU  pecypcamu 8 ¢hopmax,
a0anmupoOBaHHbIX K 02PAHUYEHUIM UX 300POBbAL.

s ocywecmenenus npoyedyp meKyweeo KOHMPOJS YCnesaemocmu U
NPOMENCYMOYHOU ammecmayuu o00yuarouuxcs, co30aromcsi QoHObl OUEHOUHBIX
cpedcms,  aoanmuposanHvle Ol  UHBAIUO08 U JUY C  O2PAHUYEHHbIMU
BO3MONCHOCHAMU  300P06bs. U NO3GOJAIOUUE OYESHUMb OOCIUNCEHUE UMU
3ANIAHUPOBAHHBIX 6 OCHOBHOU 00PA308AMENbHOU NpOSpaAMMe  pe3yibmamos
00VUeHUs1 U YPOBEHb CHOPMUPOBAHHOCIIU 6CeX KOMNEMEeHYUll, 3ds6/1eHHbIX 6
00pazosamenvHoll npocpamme.



5 KOHTPOJIb U OLIEHKA JOCTUXEHUM PE3YJIbBTATOB
OCBOEHUSA YYEBHOI'O IIPEIMETA VYII1.06 ®u3nka

JlocTuKeHne JIMYHOCTHBIX PE3YyJIbTATOB OLIEHMBAETCS Ha KaueCTBEHHOM YypoBHe (0e3
ot™eTkH). CHOpMUPOBAHHOCTH MPEAMETHBIX, METAIIPEIMETHBIX, TUYHOCTHBIX YMEHUIN U 3HAHUN
OllIEHUBaeTcs B Oayuiax IpernojaBaTelieM B MPOIECCE BBITOJHEHHS OCHOBHBIX BUIOB Y4eOHOU
NESTENIbHOCTH O0YYarOIIUXCs, TECTUPOBAHUS, BBIITOIHEHUSI O0YUYAIOIUMUCS CaMOCTOSATEIbHON
paboThL, IO pe3ysIbTaTaM TEKYIEro KOHTPOJIS U IPOMEKYTOUHON aTTECTAL|H.

OneHka pe3yJbTaToB

PesyieraTer 00yueHns
Y Y (dopmbl 1 MeTOIBI)

JINMYHOCTHBIE PE3VJIBTATDBI TECTUPOBAHUE IO TEME
1) rpa:kIaHCKOro BOCIIUTAHUSA: YCTHBIN OTPOC
c(hopMUPOBAHHOCTH rpak 1aHCKOM nosuruu | KOHTPOIbHAs paboTa

oOydJaromerocss Kak aKTHBHOTO U OTBETCTBEHHOTO uieHa | OK3aMCH
POCCHICKOT0 00111eCTBA;

OPUHIATHE  TPATUIMOHHBIX  OOIIEYETIOBEUECKUX
T'YMaHUCTHYECKUX MJIEMOKPAaTUYECKUX LIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B
MHTEpecax TpakJaHCKOro oOIlecTBa, Y4acTBOBAaTh B
caMOyTIpaBJICHUH B 00pa30BaTEeIbHON OpraHU3aliy;

YMEHHE  B3aUMOJEHCTBOBATH C  COLMAIbHBIMHU
WHCTUTYTAMH B COOTBETCTBUM C WX (QYHKIUAMH U
Ha3Ha4YCHHEM;

FOTOBHOCTb K TyMaHUTapHOW M BOJOHTEPCKOU
NEeSATEIbHOCTH;

2) IaTPpHOTHYECKOI0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh ~ POCCHMCKON  TPaKIaHCKOU
UJEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K  TOCYJAapCTBEHHBIM
CHUMBOJIaM, JOCTIDKEHHSM POCCUHCKUX YYEHBIX B 00IaCTH
(UBUKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
ATUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIICHMBATH CHUTYallUI0 M TMPHHAMATh
OCO3HAHHBIE pEIICHMs, OPHUEHTHPYSCh Ha MOPAJIBHO-
HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM 4YHUCIE B
NEeSATEIbHOCTH YUEHOTO;

OCO3HAaHHWE JIMYHOTO BKJIaJa B  I[OCTPOEHUE
yCTOHYHMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOYas
ACTETUKY HAay4YHOI'O0 TBOPYECTBA, IPUCYIIEr0 (U3NUECKOMN
HayKe;

5) TpyA0BOIro BOCIIUTAHUSA:

MHTEpeC K pa3nuyHbIM chepam npodeccuoHaIbHOM
NESTEIbHOCTH, B TOM 4YHUCJE CBSA3aHHBIM C (U3UKOH U
TEXHHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOP Oy myIiei
npodeccun M peayn30BbIBaTH COOCTBEHHBIE JKU3HEHHBIE
TIJIaHBL,




TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO H
caM000pa30BaHUIO B 00JaCTH (PU3UKMHA TPOTSHKEHUHM BCEH
KU3HU;

6) 3K0J10rM4ecKOro BOCIUTAHUA:

c(OPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJBTYPHI,
OCO3HAHHE II100ATBPHOTO XapaKTePadKOJOTUUECKHUX MPOOIIeM;

IUIAHUPOBAHUE M  OCYLUECTBJICHUE JICMCTBHU B
OKpY>Kalolllel cpesie Ha OCHOBE3HAHUS 1EJe YCTOMYHUBOTO
pa3BUTHUS YEIIOBEUECTBA;

Pacmimpenue oneita AEATENTBHOCTH 3KOJOTMYECKOU
HalpaBJIEHHOCTH HAa OCHOBE MMEIOIIMXCA 3HAHUHM M0
busuke;

7) IEeHHOCTH HAYYHOT O MO3HAHUA:

c(hopMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTH
(bU3UIECKO HAYKH;

OCO3HAHUE IIEHHOCTH HAay4YHOM JEeSATEIbHOCTH,
TOTOBHOCTh B IpoLiecce HU3Y4YeHHsS] (PU3MKU OCYIIECTBIISThH
MPOCKTHYIDO U MCCIIEIOBATEIbCKYI0  JEATEIbHOCTh
WHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATDI

OBJ'IaI[CHI/IC YHHUBCPCAJIbHBIMHU IIO3HABATCIIbHBIMU

JIICUCTBUSIMU:

ba3oBble Jornyeckue qeMcTBUA:

CaMOCTOSATEILHO dhopmynupoBaTh u
AKTyaJIN3UPOBATH poOiemy, paccmarpuBarh €€
BCECTOPOHHE;

OTIPEICTISATH LIEJH IS TEIbHOCTH, 33/1aBaTh TapaMeTpPhI
U KPUTEPUH UX JOCTHKEHUS;BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B PACCMATPUBAEMBIX (DH3UUECCKUX SBICHUSX;

paspabaThIBaTh TUTAH PEIICHUS TTPOOTIEMBI C yUETOM
aHaJIM3a WMEIONINXCS MaTePHANbHBIX W HEMaTepUATbHBIX
pecypcos;

BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh, OIEHUBATH
COOTBETCTBHE  PE3yJbTaTOB LENSIM, OLEHUBaTh PHUCKU
MOCIIEZICTBHUI IeATETHbHOCTH;

KOOPJAMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBUSAX
peabHOTO, BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBINUICHHE TMPU PEIICHUU
YKU3HEHHBIX MPOOJIEM.

ba3oBbie ucciaenoBarenbCcKue 1eMCTBUA:

Brnanets HayyHOH TEpMHHOJIOTHMEH, KIIIOUYEBBIMU
MOHITHSIMHA U METOJaMU(PUZNIECKON HAYKU;

BJIa/IETh HABBIKAMHU Y4YEOHO-HCCIEA0BATEIbCKON U
IIPOEKTHON  JEATENIBHOCTU B obmactu ¢buzuky,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB pEICHHS 3a/1a4 PU3UIECKOTO COJEPKaAHUS,
MPUMEHEHUIO Pa3IMYHBIX METOOBIIO3HAHUS;

BIQJIETh BUJAMHU JIEATEIBHOCTH MO TOIYYEHHUIO
HOBOTO 3HAHHWS, €r0 WHTEPHpETalnH, MPeoOpa3OBAHUIO M

TECTUPOBAHUE TI0 TEME
YCTHBIN OITPOC
KOHTPOJIbHAS paboTa
9K3aMEH




MPUMEHEHHUIO B PA3IMYHBIX Yy4YeOHBIX CHUTYallUsiX,B TOM
YUCJIE NPU CO3JaHUU YUYeOHBIX TPOCKTOB B 00J1acTH (PU3UKH;
BBISBIISITH ~ NPUYUHHO-CIEACTBCHHBIE  CBSI3U U
aKTyaJlu3UpOoBaTh 3aJauy, BbIABUTaTbIUIIOTE3Y €€ pelIeHMs,
HAaXOJUTh  ApPryMEHTHl JUIS  JOKa3aTelbCTBA  CBOUX
YTBEPKICHHI,3a/1aBaTh apaMeTphl U KPUTEPUU PELLICHUS;

AHATM3UPOBATH MOJIYYCHHBIC B XO/I€ PEIICHUS 3a/1a4U
pe3yNbTaThl, KPUTUYECKH OLEHUBATh HUX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJa4dl B
00pa30BaTeNbHOM AEITETLHOCTH, B TOM YUCIIE IPU U3YUCHUH
buzuKy;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIEHUBATh
PUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HaHUs 10 (Qu3uke B
MPAKTHUYECKYIO0 00JIaCTh JKU3HEIEATEIbHOCTH;

YyMETh  UHTETPUPOBATH  3HAHHUA W3  Pa3HBIX
MpeIMETHBIX 00JIacTel; BBIABUTaTh HOBBIE UIEH, TIPeIaraTh
OpPUTHHAIBHBIC TMOAXOMABI U PEIICHUS;CTAaBUTh MPOOIEMBI U
3aJla4yu, JOIyCKaIOL[1e aJbTepHATUBHBIEC PELLICHUS.

Padota ¢ undopmanueit:

BJIQJIETh ~ HABbIKAMU  TOJy4YeHUS  HMHPOpMaAIUU
(U3MYECKOTO COMEpKaHUsI U3 MCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENILHO OCYIIECTBIISATh TIOUCK, aHaus,
CUCTEeMATH3allMI0 WM HWHTEepIpeTanuro  uHopmanuu
Pa3IMYHBIX BUJOB U (POPM MpECTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIINH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTUNB PEIICHHH KOTHUTUBHBIX,
KOMMYHHUKaTHUBHBIX M  OpPraHM3allMOHHBIX  3a7ad C
coOmogeHreM  TpeOOBaHM  APrOHOMHUKH,  TEXHHKH
0€301acCHOCTH, TUTHEHBI, PECYPCOCOEPEIKECHHMSI, TIPABOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON 0€30MacCHOCTH;

co3faBaThb TEKCTbl (PU3MYECKOr0 COJEpKaHUs B
pa3nu4YHbBIX hopMarax ¢ yd€ToM Ha3HAYeHUs HH(DOpMAIHH U
LIEJIEBOM  ayAUTOPUH, BBIOUpas ONTUMaIbHYIO (opmy
MIPEJICTABJICHHSI U BU3YyaJIU3alliu.

OBnazeHne yHUBEPCATHbHBIMA KOMMYHHKATHBHBIMU
y4EOHBIMH JICHCTBHUSIMU:

OCYUIECTBIIATh OOIIEHHE Ha Yypokax (PU3UKU U BO
BHE-YPOYHON JEATEIbHOCTH;, paclo3HaBaTh NPEANOCHUIKH
KOH(MJIUKTHBIX  CUTyallud ¥  CMST4aTh  KOH(IUKTHI;
Pa3BEPHYTO W JIOTMYHO M3JIAraThb CBOK TOYKY 3pPEHHUS C
WCIIOJIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

IMOHUMATh u HCIIOJIb30BaTh MIPEUMYLIECTBA
KOMaH/JHOM 1 MHIMBUIYaIbHON paOOThI;BEIONPATh TEMATUKY
U  METOJbI COBMECTHBIX JEHUCTBUH C YYETOM OOIIUX
WHTEPECOB, U BO3MOXKHOCTEH KaK10TI0 WIEHA KOJJIEKTUBA;

MPUHUMATh L[EJIH COBMECTHOM  JI€SITEIbHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH NEWUCTBHUS IO €€
JOCTHKEHHUIO: COCTABJISITh IUIAH JCUCTBUM, pacCIpeiessiTh




poiu ¢ yUETOMMHEHUN y9aCTHUKOB, 00CYKJIaTh PE3yIbTaThl
COBMECTHO# pabOTHI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXHOro
YYaCTHHUKA KOMaH bl B OOIIHMHA pe3yibTaT 10 pa3paboTaHHBIM
KPUTEPHUSIM;

mpejyiarath HOBBIE IPOCKTHI, OICHWBATH HJCH C
MO3UIIMN  HOBU3HBI, OpPUTHHAILHOCTH, TMPaKTHYECKON
3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTpaTermuecKoe
MOBEJICHHE B PA3JINYHBIX CUTYAIHSX, IIPOSIBIISITH TBOPUSCTBO
1 BOOOpakeHue, ObITh HHUIIUATUBHBIM.

OBnazieHue YHUBEPCAIBHBIMU PETYJISITUBHBIMU YY€OHBIMU
IEUCTBUSIMU:

Camoopranuzanus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH  IIO3HABATEJIbHYIO
NEsITeIbHOCTh B 00IaCTH (PM3UKUM ACTPOHOMHHM, BBISIBIISATH
npobnemMbl, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITEJIBHO ~ COCTaBIATh  IUIaH  PELICHUS
pacuy€THBIX M Ka4eCTBEHHBIX 3a/ay, IUIAH BBIIOJHEHUS
NPAaKTUYECKOH palboThl C y4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpsATh paMKH Y4eOHOro mpeiMeTa Ha OCHOBE
JIMYHBIX IPEANOYTEHNU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBAThH €rO,
Opatb Ha ce0s1 OTBETCTBEHHOCTh3a PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMUPOBAHMIO M TMPOSBICHHIO
SpyAULUHN B 00JaCTU (PU3HMKH, TIOCTOSHHO MOBBILIATE CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHbBIN MHTEJICKT:

JlaBaTb OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTH
KOPPEKTUBBl B JI€ATEIIBHOCTh, OLIEHUBAaTh COOTBETCTBHE
PE3YJIBTATOB LIETAM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedrieKcun Kak
OCO3HAaHUSl COBEPIIAEMBIX AECUCTBUH M  MBICIUTENBHBIX
IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA;

UCTONb30BaTh MNPUEMBI  peduIeKCHU Ui  OLICHKH
CUTyalluu, BbIOOpa BEPHOTOPEIICHNUS;

YMETb OLICHUBATH PUCKH U CBOEBPEMEHHO IIPUHUMATh
pELIEeHNUS 110 UX CHUYKEHUIO; IPUHUMATh MOTUBBI U apTyMEHTBI
JPYTUX [P aHAIU3€E PE3YJIBTATOB JAEATEIbHOCTH;IPUHUMATh
ce0st, TIOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMAaTh MOTHBBl M AapryMEHTBl JApPYTUX IIpU
aHaJIM3€e pe3yIbTaToB AESATENbHOCTHU;IPU3HABATE CBOE MPaBO
Y TIPaBO JPYTUX Ha OIMOKH.

B mnpouecce nocTuxkeHUs TUYHOCTHBIX PE3yJIbTaTOB
OCBOEGHMS IpOrpamMmbl MO (U3MKE AT YPOBHS CPEIHETO
o0miero o0pa3oBaHus y O00YYAIOIIUXCS COBEPIICHCTBYETCS




SMOIIMOHAIBHBIN HHTEIJIEKT, MPEAIIoIararouun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOUYAIOLIETO CHOCOOHOCTh
IIOHUMATh CBOE HSMOLMOHAJIBHOE COCTOSIHUE, BUIETh
HaNpaBJICHUS Pa3BUTUS COOCTBEHHOH SMOLIMOHAIBHON
ctepsl, OBIThYBEpEHHBIM B ce0e;

CaMOPETyJIUPOBAHUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb,
YMEHHE NPUHUMAaTh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHUE,
CIIOCOOHOCTh ~ aJanTHPOBATBCS K  OMOIMOHATBHBIM
U3MEHEHUSM U TPOSIBIATH T'HOKOCTh, OBITH OTKPBITHIM

HOBOMY;
BHYTPEHHEH MOTHBAIMU, BKIIOYAOLIECH CTPEMIICHUE
K JOCTUXXECHUIO neiaun n yCrexy, OIITUMHU3M,

WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMAS W3 CBOUX
BO3MOXKHOCTEI;

SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHMMATh
OMOIIMOHAJIBHOE COCTOSIHUE JPYIHX, YYUTBIBATH €T0 IIPU
OCYIIECTBIICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO M
COTIEPEKUBAHHUIO;

COLIMAJBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH
BBICTpaI/IBaTB OTHOILICHUSC ,Z[pyrI/IMI/I JOJbMU, 32160TI/ITI>C5I,
MIPOSIBJISITH MHTEPEC U pa3peniaTh KOHMIUKTHL.

INPEAMETHBIE PE3VJIbTATHI

K konmy oOydenuss B 1 cemecTpe mpeaMETHBIC
pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMECHHI:

JIEMOHCTPUPOBATh Ha NPUMEPAX PpOJIb M MECTO
¢bu3uku B POPMUPOBAHUMCOBPEMECHHON HAyYHOW KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHOM TEXHHMKU U TEXHOJIOTWM, B
MPAKTUYECKOU JAESATETbHOCTHU JIIOCH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS  HU3yUYEHHBIX
(bu3nyecKkux MoJeNnei: MaTepuaibHas TOUKa, HHepIUaIbHAS
cuctema oTcuéTa, abCONIOTHO TBEPIOE TEINO, UACATBHBII Ta3,
MOJIEJIM CTPOEHMSI Ta30B, JKUIAKOCTEH U TBEPABIX Tel,
TOUYCYHBIH NEKTPUUECKUI 3aps P peIieHNH (PU3nIecKuX
3az1ay;

pacmo3HaBaTh (QU3NYECKUE SBJICHHS (IIPOLIECCHI) U
OOBSCHATH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KHUHETHYECKOMN TEOPUH CTPOCHHUS BEILIECTBA u
JJEKTPOJIMHAMHMKHU: PABHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBIDKEHUE, CBOOOJHOE TMajaeHue  Tell,
JNBWKEHUE 110 OKPYKHOCTH, HWHEpLUsS, B3aUMOJEHCTBUE
ten, naup¢ys3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE
KHUIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00BEMa Tel TpH
HarpeBaHuu  (OXJAXACHUM),  TEIJIOBOE  PABHOBECHE,
WCIIapeHue, KOHAEHCAlus, IUIaBICHUE, KPUCTAJUIA3alus,
KHUIIEHUE, BJIAXKHOCTh BO3/YXa,TOBBIIICHUE IaBJICHUS Tras3a
IIPU €r0 HAarpeBaHUU B 3aKPBITOM COCYJAE, CBS3b MEKIY
nmapaMeTpamMu  COCTOSIHMSIT rasa B HM30Ipolieccax,
JNEKTPU3aLKs TEJl, B3aMMOICUCTBUE 3aPsI0B;

ONUCHIBATh MEXAHMUYECKOE JBUKEHHUE, MCIOJIb3Ys
(dbu3nyeckrue BEJIMYUHBL: KOOPAMHATA, MYTh, MEPEMEIEHUE,

TECTUPOBAHUE 10 TEME
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CKOpPOCTh, YCKOpEHHE, Macca Tella, CHjla, MMITYJIbC Tela,
KUHETHYEeCKas  DSHEeprus,  NOTeHIMaJbHAas  DHEprus,
MexaHudeckass paboTa, MeXaHHW4ecKas MOIIHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3UYECKUH CMBICIT
UCTOJNb3YEMBIX BEIUYMH, WX O0003HAUYEHUS M EAUHUIB,
HaxXoAuTh (OPMYJIbI, CBA3BIBAIOIINE IAHHYIO (U3UYECKYIO
BEJIMYUHY C IPYTUMHU BEIUYHMHAMU;

ONKCBIBATh M3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TENI U
TEIUIOBBIC SIBJICHHUS, HCIONB3YS (U3NYECKHE BEIMYUHBI:
JaBlIeHHE Ta3a, TeMIepaTypa, CpeAHss KHHeTHYecKas
SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYI,
CpPEIHEKBAJIpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS HEprusi, pabora raza, Ko3(puIreHT
MOJIE3HOTO JIEMCTBUS TEMJIOBOIO JIBUTATENS; IPH ONMCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCTIOIb3YEMBIX
BEJIMYMH, UX 0003HAUEHUSI U €AUHULIBI, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEUYMHY C JPYTUMHU
BEIIMYMHAM;

ONHKCHIBATh HM3yUYCHHBIE 3JICKTPUYECKUE CBONCTBA
BEIIIECTBA U AIEKTPUUECKUE SIBJIECHUS (IIPOLIECCHI), UCTIOIB3YS
¢buznueckue BEJIMYUHBIL: AIIEKTPUYECKHHA 3apsij,
UIEKTPUUYECKOE TI0JI€, HANpsKEHHOCTh MOJs, IMOTEHLUAI,
pa3sHOCTh  TMOTEHUHUAJIOB; TPU ONUCAHUM IPABUIBHO
TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIb3YEMBIX BEJITMUUH, UX
0o0O3HaYeHHs M  EOUHMLBL,  YKa3blBaThb  (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIUYMHY C JPYTUMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3NYECKUE IMPOLECCHl U SABICHMS,
UCTIONB3yd (PU3MUECKUE 3aKOHBI M MPUHLUIBL  3aKOH
BcemupHoro tiarorenus, I, II u Il 3akoubl HeroTOHA, 3aK0H
COXpAaHEHHMS MEXAaHWYECKOM HHEPruu, 3aKOH COXPAHEHUS
UMIyJlbca, MNPUHLUUN  CYNEPHO3ULUM  CWJI, NPUHLUI
paBHOIPaBUS MHEPIHUATBHBIX CUCTEM orcuéra,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHUS BELIECTBA,
ra3oBbIC 3aKOHBI, CBS3b CpPEJHEH KUHETUYECKON DHEpPruu
TEIUVIOBOIO  JIBUKEHHUS  MOJIEKYJ ¢ aOCOJIOTHOM
TEMIIEpaTypoOi, TMEpPBbIM 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHMs 3JIEKTPUYECKOro 3apsna, 3akoH Kyiona, mpu
3TOM pa3/inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BBIPAXKEHUE U yCJIOBHUA  (TpaHULBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATE OCHOBHBIE NPUHLMIIBI ACHCTBHS MAalllUH,
pUOOPOB M TEXHUYECKUXYCTPOICTB; pa3inyaTh YCIOBUSI UX
0€30MacHOTO HCITOJIb30BaHMS B TOBCETHEBHOM JKU3HHU;

BBIMOJIHATh ~ AKCHEPUMEHTHl 110  HCCIIEJI0BaHHIO
(Gu3NYEeCKUX SBICHUH W TIPOIIECCOB C HCIOIH30BAHUEM
OpSAMBbIX, M  KOCBEHHBIX  M3MEpPEHMH, TIpU  ITOM
dbopMyHpoBaTh TPOOJIEMy/3aa4y W THIIOTE3y y4eOHOTO
HKCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOIO
00OpyIOBaHUS, TPOBOAWTH ONBIT H  (POPMYIHPOBATH
BBIBOJIbI;




OCYILECTBIIATh TPSIMBIE U KOCBEHHBIE HM3MEPEHHS
(bu3NYeCKUX BEJIWYUH, MPU 3TOM BBIOUPATH ONTHUMAJIBHBIN
Croco0 M3MEpeHUs] M HCIOJIb30BaTh H3BECTHBIE METObI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (u3nyecKumu
BEJIMYMHAMHU C HMCMOJIb30BaHUEM MPSMBIX W3MEpPEHHi, MpHU
3TOM KOHCTPYHUPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTATHI
MOJIyY€HHOM 3aBHUCHUMOCTH (DU3MYECKHX BEJIWYUH B BUIE
Tabmuil U TpaduKoB, MenaTh BBIBOABI MO peE3yJbTaTaM
UCCIIEIOBaHMUS;

coOmonaTh MpaBuia 0€30MacHOr0 TpyJda IpH
MPOBEJEHUN  HCCIAEAOBaHMH B paMKax  y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-MCCIE0BATeILCKONM W TMPOEKTHOM
NESTeIbHOCTH € KCIOJb30BAaHUEM  H3MEPUTEIbHBIX
YCTPOUCTB U 1ab0opaTopHOro 000pyI0BAHUS;

pemiate pacy€THbIE 3aJaud C SABHO 3aJaHHOMN
¢bu3nUecKoil MOJENbIo, UCHONB3YSd (U3UUYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBUS 3a/1a4dl BHIOUPATh

¢usnueckylo  Monenb, BBIACIATH  (pU3HUECcKHe
BEJMYMUHBI U (QOpPMYJIbl, HEOOXOAUMBbIe Ui €€ pelleHus,
MPOBOANTH PACUYETHI U OIICHUBATH PEATBHOCTh MOTyUYEHHOTO
3HaYeHUA(PU3NUECKON BEIIMYUHBL;

pemath  KaueCTBEHHBIC  3a/Jauyd:  BBICTPAUBATh
JIOTUYECKU HEMPOTUBOPEUUBYIO LIETIOUKY PaCCyKICHUH C
OMOpOM Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uvecKue SIBICHNUS;

UCTIONIb30BAaTh MPHU  PEIIeHWH YYeOHBIX 3a/1a4
coBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUU ISl MTOMCKA,
CTPYKTYpUPOBaHHUS, WHTEPIPETAMU H MPEICTABICHUS
y4eOHON ¥ HayYHO-TIOMYJISIPHON WH(OPMAIIMH, TTOTyICHHON
U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKHA aHAIM3HPOBATH
oJTy4aemMyro HH(OpMaIuio;

OPUBOJUTH  TPUMEPHl BKJIAJa POCCUUCKUX U
3apyOC)KHBIX  YUYEHBIX-(OU3UKOB B  pa3BUTHE  HAYKH,
O00BSICHEHHE MPOIIECCOB OKPY)KAIOLIET0 MHUPA, B Pa3BUTHE
TEXHUKHU UTEXHOJIOTU;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HaHUS N0 (usmke
B MIOBCETHEBHOM KM3HU JIJIs1 00ECTICUCHHS O€30MTaCHOCTH TTPH
oOparmieHuu ¢ npudopamMu U TEXHUYECKUMHU YCTPOMCTBaMH,
JUIS  COXpAaHEHHWS 3J0pOBbS U  COOJIOACHHS  HOPM
HKOJIOTUUECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaThb B TpyHIe C BBINOJHEHHUEM pPa3IMYHBIX
COLIMATILHBIX  poOJiel, IUTAaHUpPOBaTh pPAabOTy  TPYIIIIHI,
palMoOHABFHO pacHpencsaTh 00S3aHHOCTH W TUIAHHPOBATH
NeSTeIbHOCTh B HECTAHIAPTHBIX CHUTYallUsX, aJeKBAaTHO
OLIEHUBATh BKJAJ K&XKIOTO M3 YYAaCTHUKOB TPYNIBI B
pelIeHre paccMaTpUBaeMOn TPOOIIEMBI.

K koniy oOydeHus BO 2 ceMmecTpe MpeIMETHBIE
pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa)KaTh
c(hOpMHUPOBAHHOCTh Y O0YUAIOUINXCS YMEHUI:




JIEMOHCTPUPOBATh Ha NPHUMEPAX PpOJIb M MECTO
¢bu3uku B (POPMUPOBAHUHCOBPEMEHHONW HAyYHOW KapTHHBI
MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKU U TEXHOJIOTWM, B
MPAKTUYECKON  JIEITENbHOCTH JIIOJAEH, UEJIOCTHOCTh U
€IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS] HM3yUYEHHBIX
(bu3nUIeCKUX MOJIENICH: TOYCUHBIN SJICKTPUUECKUHN 3apsii, Tyd
CBETa, TOUCUHBIM MCTOUYHUK CBETa, AJI€pHAsl MOJENIb aToMa,
HYKJIOHHAsT MOJEJIb aTOMHOTO sJpa TpH PEIICHUU
(bu3UIecKuX 3a1a4;

pacmo3HaBaTh (QU3NYECKUE SBJICHHS (IIPOLIECCHI) U
OOBSICHATH MX Ha OCHOBE 3aKOHOB JJIEKTPOJAWHAMUKH H
KBaHTOBOM  (pM3WKHU:  dIEKTpUYecKas  MPOBOAMMOCTS,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIeHCTBUS
TOKa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
MHAYKIMS, JAeWCTBUE MAarHUTHOTO IIOJiI Ha TMPOBOJHUKC
TOKOM H  JBWXKYIIMICS  3apsil, DJIEKTPOMarHUTHbBIE
KojeOaHuss YU BOJHBI, MPSIMOJUHEIHOE pachpoCTpaHEHUE
CBETa, OTpPaKCHHWE, TpeJoMIieHHe, UHTephepeHIs,
Tupakuss ¥ TOJsSpU3alvs CBeTa, JUCIEpCHUs CBETa,
¢dorosnexTpuueckuir  dpdexr (poroaddexr), cBeTOBOE
JaBJIeHHE, BO3HUKHOBEHHE JIMHEHYaTOro CcIeKTpa aroma
BOJOPO/JA, €CTECTBEHHAs u HCKYCCTBEHHAs
PaZ0aKTUBHOCTD;

ONUCHIBATh  M3YYEHHBbIE  CBOMCTBA  BEIECTBA
(anexTpruecKre, MarHUTHBIC, ONTHYECKHE, AJIEKTPUUYECKYIO
MPOBOJIUMOCTh PA3JIUYHBIX CpPEJ) U DIIEKTPOMATHUTHBIE
sBICHUS (TTPOLIECCHI), MCIOJIB3Ys (DU3UUCCKUE BEITMYUHBI:
ANEKTPUYECKUN  3apsii, CUjla TOKa, BJIEKTPUUYECKOE
HaNpsDKEHUE, DJIEKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTb
MOTEHIIMAJIOB, JJICKTPOABIDKYIIAas cujia, paboTa TOKa,
MHAYKIMST MarHUTHOTO MOJs, cunaAmmepa, cuia JlopeHua,
WHAYKTUBHOCTh KATYyIIKH, OSHEPTUs JJICKTPUUYECKOTO U
MarHuTHOTO TIOJI€H, TEpPHOJ ¢ YacToTa KoJIeOaHWW B
KosiebaTeIbHOM KOHTYpE, 3apsii M cuja TOKa B Ipolecce
FapMOHHYECKHUX AJIEKTPOMArHUTHBIX KoseOaHull, GoKycHOe
paccTosiHMe W ONTHYECKas CHJa JIMH3BL, MPU OIMHCAHUU
MPABWJIBHO TPAKTOBATh (PM3MUYECKUN CMBICI UCTOIb3YyEMBIX
BEJIMYHH, UX 0003HAYCHUS U €TUHUIIBI, YKA3bIBATH (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PM3MUECKYIO BEJIIMYUHY C JPYTHMMH
BEITMYUHAMU;

ONKCHIBATh U3YUYEHHbIE KBAaHTOBBIC SIBICHUS U
MPOLIECCHI, UCMONB3Yys (DU3MUECKHe BEIUYUHBI: CKOPOCTb
ANIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA,
SHEPTHUsU UMMYJbC (POTOHA, IEPUOA TOTypacaaa, YHePrus
CBSI3U aTOMHBIX SIJIEp, MPU ONMKUCAHUMIIPABIIIBHO TPAKTOBATH
¢buznyeckuif  CMBICT  HUCHOJB3yeMBIX  BEIWYHH, UX
00O3HAaYeHH W  CAWHUIIBI, yKa3blBaTh  (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYIO0 BETUYHMHY C JPYTHMHU
BEJIMYMHAMU, BEIYUCIISITH 3HaUCHUE (PU3UYECKOMN BEITMUYMHBL;

aHANMM3UPOBATh (PU3UYECKHE MPOLECCHl U SBICHUS,
UCIOJIb3Ysl (PM3MUYECKHE 3aKOHBIM MPUHUMIBL 3aKoH OMa,




3aKOHBI MOCIEAOBATEIIBHOTO U MapaJIeIbHOTO COSIUHEHHUS
MPOBOJIHUKOB, 3aKOH Hxoyns—JIenna, 3aKOH
JJIEKTPOMArHUTHOM HWHAYKLUU, 3aKOH IPSMOJIUHEHHOTO
pacnpoCcTpaHEeHUs! CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHbI
IIPEJIOMJIEHUSI ~ CBETa, ypaBHEHME  OWHIUTEHHA  JUIsS
dbotoaddekra, 3aKOH COXpaHEHUS DHEPTUM, 3aKOH
COXpaHEHUsl UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTrO
3apsifia, 3aKOH COXPAaHEHHsS MacCOBOIO YHCJa, MOCTYJAaThbl
Bbopa, 3aKkoH palnoaKTHBHOTO pacmaaa,lpy 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKOe
BBIPQKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHIUMOCTH;

ONpeeNaTh HalpaBlIeHUE  BEKTOpa  HMHIYKIUHU
MarHuTHOTO TIOJII TMPOBOJHUKAC TOKOM, CHJIBI AMrepa U
cunel JIopeHia;

CTPOUTH M ONMCHIBATH H300paKCHHE, CO37aBaeMOe
MJIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBITIOJIHATh ~ AKCHEPUMEHTBl 1O  HCCIEIOBAHUIO
¢bu3nyecKkux SBICHUH W TPOLECCOB C HCIOIb30BAHUEM
NpSIMBIX, M  KOCBEHHBIX  HM3MEpPEHUH: TpU  ITOM
dbopmynupoBaTh mpoOseMy/3aady M THUIIOTE3y Y4eOHOTo
IKCIIEPUMEHTa, OOMpaTh YCTAHOBKY U3 MPEAT0KEHHOTO
000pyIOBaHUs, TPOBOJUTH OMNBIT U  (GOPMYIUPOBATH
BEIBO/IBI,

OCYUIECTBIIATh MPSAMBIE U KOCBEHHBIE H3MEPEHUS
(bU3MYECKUX BEIWYUH, MPU 3TOM BBIOUPATH ONMTHUMAILHBIN
Crocod H3MEpEeHHs U HCIOJIb30BATh H3BECTHBIE METOIBI
OLICHKH ITOTPELIHOCTEY U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C
WCIOJNb30BAHUEM  NPSIMBIX  HU3MEPEHUI: TMpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (HUKCHUPOBATh pE3yJIbTaThl
MOJTyYCHHON 3aBUCHMOCTH (DU3MYECKHX BEJIUYUH B BUIE
Tabnui U rpadukoB, [enaTh BBIBOABI IO pe3ysbTaTaM
HCCIIE0BaHUS;

cobmomare mpaBwia Oe30macHOro TpyAa TMpH
MPOBEJICHUN  HCCIEAOBaHMH B paMKax  y4eOHOTro
AKCIIEPUMEHTA, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
NEATEIBHOCTH C  KCHOJB30BAHUEM  HU3MEPUTEIIbHBIX
YCTPOUCTB U JJaOOPATOPHOTO 000PYI0BAHHS;

pemarb pacuy€THhIE 3aJadyd C SBHO 3aJaHHOU
(bUBUIECKON MOJENBI0, MCTONB3Y (DU3UYECKUE 3aKOHBI M
MIPUHIIMITEI, HA OCHOBE aHaJM3a YCIIOBUS 3a/1a4ll BHIOUPAThH
(bu3nyecKyo MoJenb, BBIACIATh (HU3HMUECKHE BETUYHUHBI U
dbopMynbl, HeoOXomuMble M7l €€ pEelIeHUs, MPOBOIUTH
pacuéThl U OLEHUBATh PEAJBHOCTH MOJYYEHHOTO 3HAUEHUS
(bu3nYeCcKOil BETUYNHBL;

pelarth  KaueCTBEHHBbIE  3a/Jayd:  BbICTPAaUBaTh
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUH C
OMOpOM Ha HW3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH W
buznueckue SBICHHUS;

UCIIOJIb30BaTh IPU  pPEIIEHUH Y4eOHBIX 3a1ay
coBpeMeHHbIe WH(GOPMAIIMOHHBIE TEXHOJOTUU ISl TTOMCKA,
CTPYKTYPUPOBAHUS, HMHTEPNPETAUA W TPEACTABICHUS




y4eOHOM M HAYYHO-TIONYJIIPHOM MH(OPMAIIUH, TOTy4eHHON
U3 PA3IMYHBIX HMCTOYHHMKOB, KPUTHUECKH aHAJIU3UPOBATH
nojryyaemyto HHpopMaIuio;

OOBSICHATH IPUHLIMIIBI IEHCTBHSI MAIIUH, IPUOOPOB U
TEXHUYECKHX  YCTPOMCTB,  pasziauuyaTh  YCJIOBUS  MX
0€30I1aCHOT0 UCIOJIb30BAHNUS B IOBCEIHEBHON XKU3HH;

NPUBOJUTH  TNPUMEPHl BKIAJa POCCHMCKUX H
3apyOeKHBIX YYEHBIX-(QU3UKOB B Ppa3BUTHUE HAyKd, B
O00BSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MHUPA, B Pa3BUTHE
TE€XHUKUU TEXHOJIOTHHA;

UCTIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (usuke
B MIOBCETHEBHOM KM3HU JIJIs1 00eCTICUeHHS O€30MaCHOCTH ITPH
oOparmieHnu ¢ npudopamMu U TEXHUYECKUMHU YCTPOMCTBaMH,
IUIl  COXpAaHEHHMs 3[0pOBbS U  COOJIIOJEHHS  HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPEnE;

paGoTaTh B TIpyNIe C BBINOJHEHUEM Pa3INYHBIX
COLMAJIBHBIX  pOJIEH, IUIAHUPOBaTh paboOTy  TPYMIIbI,
palMOHANIBHO pacHpeAessaTh O00A3aHHOCTU U IUIAHMPOBATH
NesITeIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJeKBAaTHO
OLIEHUBAaTh BKJAJ KaXIOrO U3 YYaCTHUKOB TpPYyMIbl B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.




JIMCT AKTYAJIN3ALIUU
padoueii mporpaMMbl y4eOHOT0 npeaMeTa

/o

HaunmenoBanue
anemenTa OII,
pasnena, myHKTa

[IyHkT B npenpiayiein
penakuuu

HYHKT C BHCCCHHBIMU
N3MCHCHHUAMU

PexBu3uTh
3aceJaHus,
YTBEPAUBIIIETO
BHECCHHE
M3MEHCHHI
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JIMCT AKTYAJIN3AIIUN
padoueii mporpaMMbl U CIUTIIHHbBI
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n/a OIl, pa3zgena, penakuuu U3MEHEHUSIMU YTBED o
BHECEHHE U3MCHECHUI
MYHKTa
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